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Figure 1

SEQID | Type Gene Description

NO:
1 DNA | NDV F codon-optimized gene from modified wt VIId

Protein | NDV F protein of codon-optimized NDV-F gene of modified wt VIId

DNA | NDV-F DNA wt VIId in SB-1 construct

DNA | NDV-F DNA with GenBank accession No. AY337464.1

Protein | NDV-F protein with GenBank accession No. AAP97877.1

DNA | NDV-F DNA wildtype V (CAO02 strain) with GenBank accession No.

EF520718

7 Protein | NDV-F protein wildtype V (CAO02 strain) with GenBank accession

No. ABS84266

8 DNA | NDV-F codon-optimized gene from modified wildtype V (CA02

strain)

9 Protein | NDV-F protein of codon-optimized NDV-F gene of moditied

wildtype V (CAOQ2 strain) in vSB1-008 and vSB1-009

10 DNA | MCMV IE promoter

11 DNA | SV40 PolyA

12 DNA | SV40 promoter

13 DNA | Synthetic PolyA

14 DNA | SB-1 genome HQ840738.1

15 Oligo | MBO080 primer: CGA ACA AAC TTC ATC GCT ATG C

16 Oligo | MBO081 primer: TAA CTC AAA TGC GAA GCG TTG C

17 Oligo | SB-1 US10 primer: TCA ACG TGC GAC AAT CGT CTG

18 Oligo | SB-1 SORF4 primer: ATG TGG AGG AAC GAT CCT ATA

19 Oligo | ALLNDVFprimer: ATG GCT TGG GAA TAA TAC

20 Oligo | mCMVF primer: AAC TCC GCC CGT TTT ATG

21 Oligo | SV40tailR primer: TCG ACT CTA GAG GAT CCG

22 Oligo | newSB-1 UL55R primer: ATGGCTATAGAGGGACTGTGT

23 Oligo | New SB-1 ORFSF primer: GATCTCAACGCTATACCGGCG

24 Oligo | OptF primer: ACT GAC AAC ACC CTA CAT GGC

25 Oligo | VIloptF RP primer: GCC AGC ACC AGG CTC AGG G

26 Oligo | SV40promoterF primer: AGC TTG GCT GTG GAA TGT

27 Oligo | SB1 43.F primer: GCT CTC GGA GAC GCG GCT CGC

28 Oligo | SB1 45.R primer: GCT CTT GTA ACA TCG CGG ACG

29 Oligo | SV40 promoter F primer: AGC TTG GCT GTG GAA TGT

30 Oligo | HVTUSI10 FP primer: CCG GCA ACA TAC ATA ATG TG

31 Oligo | HVTUS10 RP primer: GGC ACT ATC CAC AGT ACG

32 Oligo | CaoptF RP primer;: GCC AGC ACC AGG CTC ATC A

33 Oligo | SynTailR primer: ATG TTC TGG CAC CTG CAC

34 DNA | Gene coding for glycoprotein C of SB-1 strain GenBank accession

No.HQ840738

35 Protein | Glycoprotein C of SB-1 strain GenBank accession No. AE100252

(= WA NI R RURY § ]
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Figure 1 (continued)

SEQID | Type Gene Description
NO:

36 DNA | Plasmid pSB1 44cds (for gC delction)

37 DNA | Partial plasmid pSB1 44 cds SV FCAopt (for vSB1-009)

38 DNA | Partial plasmid pHM103+Fopt DNA sequence (for vHVT114)

39 DNA | IBDV DNA encoding VP2 protein

40 Protein | IBDV VP2 protein

41 DNA | Partial plasmid sequence of SB-1 US10mFwt Sbfl (for vSB1-004)

42 DNA | Partial plasmid sequence of SB1 UL55 SVFopt syn tail Sbfl (for
vSB1-006)

43 DNA | Partial plasmid sequence of pSB1 44 cds SVOptF (for vSB1-007)

44 DNA | Partial plasmid sequence of SB-1 UL55 CaFopt syn tail Sbfl (for
vSB1-008)

45 DNA | Partial plasmid sequence of pHVT US2 SV- Fopt-synPA (for
vHVT306)

46 DNA | Partial plasmid pCD046+NDV-F VII YZCQ sequence (VHVT112)

47 DNA | Partial plasmid pCD046+NDV Texas F sequence (for vHVT113)

48 DNA | Partial plasmid pHM119 sequence (for vHVT039)

49 DNA | NDV-F Winm-Texas wildtype DNA sequence

50 protein | NDV-F protein from Wtnm-Texas wildtype

51 DNA | NDV-F YZCQ wildtype DNA sequence

52 protein | NDV-F protein from wildtype YZCQ strain

53 DNA | NDV-F Texas wildtype DNA sequence

54 protein | NDV-F protein from wildtype Texas strain

55 DNA | MDV gB promoter

56 DNA | Partial plasmid HVT SORF3-US2 gpVar-Ewtsyn sequence
(vHVT202)

57 DNA | Partial plasmid SB1US2 gpVIldwtsyn sequence (vSB1-010)

58 DNA | IBDV DNA encoding VP2 protein of IBDV E strain

59 protein | IBDV VP2 protein of IBDV E strain

60 DNA | Guinea pig CMV promoter

61 oligo | primer HM101

62 oligo | Primer HM102

63 oligo | primer F-ATG

64 oligo | Primer F-STOP
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Figure 2

Schematic diagram of SB-1 genome organization

The UL44 (gC), ULS5/LORFS and US10/SORF4 insertion sites are shown
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Figure 3

Immunofluorescent staining of recombinant vSB1-004 virus
expressing NDV-F protein
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Figure 4

Schematic representation of primer binding sites

ALLNDVFprimer
Notl (3451)
SV40 Poly A \
SVAOtaiR |

mCMVF
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Figure 5
vSB1-004 Identity PCR

M1 2 34 M1 2 34 M1 2 3 4 M1 2 3 4

Kb

SB1SORF4 +SB1 US10 mCMV + SV40tailR SB1 SORF4 +SB1 US10 MB080 + MBO81

Lane 1: no template

Lane 2: HVT FC126

Lane 3: SB-1 parental virus
Lane 4: vSB1-004
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Figure 6

Immunofluorescent staining of recombinant vSB1-006 virus
expressing NDV-F protein
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Figure 7

Schematic representation of primer binding sites

OptF primer
NotT (3417) Viid Codon Opt NDV-F
Syn Poly a tail NotT (5004)
SynTaiIR\\ | SV40 Promoter
Sbfl (32475\\ \ | / SHfT (5486)
newSB-1UL55R || | | /5 newSB -10RF5F
R ‘ -
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Figurc 8

vSB1-006 Identity PCR Results

M 1 2 3 4 M 1 2 3 4 M 1 2 3 4

newSB-10RF5F+VlloptF.RP SV40promoterF+newSB-1ULS5R OptFprimer+newSB-1ULS5R

New SB1LOrf5F + New SB1UL55R MB080 + MB081

Lane 1: no template

Lane 2: HVT FC126
Lane 3: parent SB-1

Lane 4: vSB1-006



U.S. Patent Aug. 11, 2015 Sheet 10 of 37 US 9,101,598 B2

Figure 9

Immunofluorescent staining of recombinant SB1-007 virus
expressing NDV-F protein
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Figure 10

Schematic diagram of primer location on pSB1 44 cds SVOptF donor plasmid

NDV F opt (VH)
1

SV40 promoter \

|
SV40promoterF \ \
\
sb143.f | | \\ SB1 45.R
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\ | | |
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pSB1 44 cds SVOptF
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Figurc 11

vSB1-007 ldentity PCR

SB143F + SB145.R SV40promoterF + SB145.R OptF + SB1 45R HVTUS10.FP+HVTUS10.RP
1 2 3 4

" 3kb
" 2kb
"™ 1.5kb
= 1kb
™ 0.5kb

Lane1:vSB1-007 Lane1:vSB1-007 Lane1:vSB1-007 Lane1:vSB1-007

Lane2:pSB1 44 cds SV optF Lane2:pSB1 44 cds SV optF Lane2:pSB1 44 cds SV optF Lane2:HVT

Lane3:SB-1, Lane3:8B-1, Lane3:SB-1 Lane3:5B-1

Laned:Water Laned:Water Lane4:Water Laned:Water
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Figure 12

Immunofluorescent staining of recombinant SB1-008 virus
expressing NDV-F protein
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Figure 13
Schematic representation of primer binding sites
CaoptF.RP
OptFprimer
Not1(3417) NDV-F-CA02-CSmut
Syn Poly a tail | Not1 (5094)
SynTail R \\ SV40 promoter
i [
Sbft (3247), \ ~ Sbfl (5480)
newSB-1UL55R :\\\ /  newSB-1ORFSF
UL55 Arm. \\\ T\\\\ : / | // LOrf5 Arm
\\ \ Y : /

SB-1 UL55 SVCaFsyn tail Sbfl rc
6867 bp
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Figure 14

vSB1-008 Identity PCR Results

New SB1-UL55R + New SB1-ORF5F New SB1-ORF5F + CaFopt R.P.

SynTail R + optF MBO080 + MB081

Lane 1: no template

Lane 2: HVT FC126
Lane 3: parent SB-1

Lane 4: vSB1-008
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Figure 15

Western blot analysis of immunoprecipitated sample
from vSB1-009 infected cells

M 1 2

(kDa)

64—
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39—

28 =

19 ==

14 =

Lane M: pre-stained protein standard (Invitrogen, SeeBlue)
Lane 1: uninfected CEF
Lane 2: vSB1-009 pre-MSV stock
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Figure 16

Immunoprecipitation and Western Blot of vHVT114

191-

M 1 2

Lane M: Pre-Stained Standard (SeeBlue, Invitrogen)
Lane 1: CEF
Lane 2: vHVTI114
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Figure 17
FIG. 17A

Shedding (% positive birds) after CA/02 challenge
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FIG. 17B

Shedding (% positive birds) after ZJ1 challenge
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Figure 18
FIG. 18A
Oropharyngeal shedding
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Figure 19A

DNA sequence alignment of NDV-F genes
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Figure 19B

SEQ ID NO:1  (219) &
SEQ ID NO:3  (219)
SEQ ID NO:4  (251)
SEQ ID NO:8  (219)
SEQ ID NO:49 (219)
SEQ ID NO:51 (219) &
SEQ ID NO:53 (219)

SEQ ID NO:1  (269)
SEQ ID NO:3  (269)
SEQ ID NO:4  (301)
SEQ ID NO:8  (269)

SEQ ID NO:49 (269)
SEQ ID NO:51 (269)
SEQ ID NO:53 (269)

SEQ ID NO:1 (319)
SEQ ID NO:3  (319)
SEQ ID NO:4 (351)

SEQ ID NO:8 (319)
SEQ ID NO:49 (319)
SEQ ID NO:51 (319)
SEQ ID NO:53 (319)

SEQ ID NO:1  (369)
SEQ ID NO:3  (369)
SEQ ID NO:4  (401) ¢
SEQ ID NO:8  (369)

SEQ ID NO:49 (369)
SEQ ID NO:51 (369) ¢ P '
SEQ ID NO:53 (369) 1 3 acAAchcsgc ACAAATA

SEQ ID NO:1  (419)
SEQ ID NO:3  (419)
SEQ ID NO:4  (451)

SEQ ID NO:8  (419)
SEQ ID NO:49 (419)
SEQ ID NO:51 (419)
SEQ ID NO:53 (419)

501 550
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SEQ:1 SEQ:3 SEQ:4 SEQ:8 SEQ:49 SEQ:51 SEQ:53

SEQ:1 100% 72% 72% 92% 71% 71% 71%
SEQ:3 100% 99% 69% 88% 89% 98%
SEQ: 4 100% 69% 88% 88% 97%
SEQ:8 100% 70% 71% 69%
SEQ:49 100% 99% 88%
SEQ:51 100% 88%

SEQ:53 100%
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Figure 20A

The DNA sequence alignment between SEQ 1D NO:3 and SEQ 1D NO:4 (AY337464.1)
to highlight the differences at nucleotide level:

SEQ 1D NO:3 1 ATGEGCTCCAAACUTTCTACCAGGATCCCAGCALCTIUTGATGCTGATCACCLCGGATTATG 60
SEQ ID NOIZ 33 ittt ittt ittt ittt staateete s ttaaiaetetaeennantesoeennan 92
SEQ ID NO:3 6l CTGATATTCCCCTCTATCCCTCCCACAAGCTCTCTTCACCCCACGCCTCTTCCAGCTGCCA 120
SEQ ID NO:Z 98 ittt i iie ettt e e i e e e e e 152

SEQ ID NO:3 121 GGAATTCTACTAACAGCCACATAACGCAGTCAATCTATACACTTCGTCTCAGACAGCCTCA 180
SEQ ID NO:4  L08  tit ittt ie ettt et et ie et ternennas 212

SEC ID NO:3 181 ATCATAGTCAAGTTGCTCCCGRATATGCCCACGGATRAGCACGCGTCTGCARAAGCCCCA 240
SEC ID NO:14 203 i it i ettt e et e e e e e e e 27

SEQ ID NO:3 241 TTACAGGCATATARCAGAACACTGACTACTTTGCTCACTCCICTTGECGACTCCATCCGC 300
SEQ ID NO1d 273 it i e et i e e e e e e e e e e 332

SEQ ID NO:3 301  ARGATCCAAGGGTCTGTGTCCACATCTGGAGGAGGCAAGCARGGCCGCCTGATAGGTGCT 360
SEQ ID NOT4 333 ettt e A.G.GA...AAA...T.T......... 392

SEQ ID NO:3 361 GTTATTGGCAGTGTAGCTCTTGGGGETTGCAACAGCGGCACAGATAACAGCAGCTGCEGCC 420
SEC ID NO:4 303 ittt i et ettt et it et et e et e s 452

SEC ID NO:3 421 CTAATACARAGCCARCCAGAATGCCGCCARCATCCTCCGGCTTARGGAGAGCATTGCTGCA 480
SEQ TID NOz4 403 i i it e et e e e e e e e e e 512

SEC ID NO:3 481 ARCCAATGAAGCTGTGCATGAAGTCACCGACGGATTATCACAACTATCAGTGECAGTIGGG 540
SEC ID NOI4 5L 3 i i e e e e e e e e e e e 572

SE¢ ID NO:3 541 AAGATGCAGCAGTTTGTCAATGACCAGTTTAATAATACGGCGCGAGAATTGGACTGTATA 600
SEC ID NO:4 5783 it ittt it et ettt e e e e e e 632

SE¢ ID NO:3 601 AAAATCACACAACAGGTTGGTGTAGARCTCAACCTATACCTAACTGAATTGACTACAGTA 660
SEQ ID NOI4 033 sttt eetie ittt ataateste i ataatesaesanasioeesoeesnonsesoeensans 692

SEQ 1D NO:3 66l TTCEGECCACAGATCACCTCCCCTGCATTAACTYCAGCTGACCATCCAGGCACTITATAAT 720

SEC ID NOIA  B803 ittt ittt aieete ittt st ite s ataaiaeesonenoasesoeennan 752
SEC 1D NO:3 721 TTAGCIGETGGCAATATGGATTACTTATTAACTAAGT TAGGTATAGEGAACAATCAACTC 780
SEQ ID NO:I O 703 ittt it et i et e e it et e e e e e e e e e e 812

SEQ ID NO:3 /81 AGCTCGTTAATTGGTAGCGGCCTGATCACTGGTTACCCTATACTGTATGACTCACAGACT 840
SEQ ID NO:4  Bl3 ittt i ie ettt it e et ie e e 872

SEQ ID NO:3 841 CAACTCTTGGGCATACAAGTGAATTTACCCTCAGTCGGGAACTTAARTAATATGCGTIGCC 900
SEC ID NO:A 873 ittt tie ettt ittt e 932

SEQ ID NO:3 901 ACCTATTTCGAGACCTTATCTGTAAGTACAACCARAGGATATGCCTCAGCACTTGTCCCG 960
SEC ID NOZA 003 i it i ettt e ettt et e e e, 992

SEQ ID NO:3 961 AAACGTAGTGACACAAGTCGGTTCCGTGATAGAAGAGCTTGACACCTCATACTGTATAGAG 1020
SEC ID NOI4 900 i i e it e e i et e e e 1052

SEQ ID NO:3 1021 TCCGATCTGGATTTATATTGTACTAGAATAGTGACATTCCCCATGTCCCCACGGTATITAT 1080
SEC ID NO:d L0503 i i i i e e e et et et et e e et 1112

SEQ ID NO:3 1081 TCCTETTTGAGCGGCAACACATCAGCTTGCATGTATTCAAAGACTGRAGGCECACTCACT 1140
SEQ ID NO:4 1 d 3 i it it it et e e et e e e e e e e e 1172

SEC ID NO:3 1141 ACGCCGTATATGGCCCTTAAAGGCTCAGTTATTGCCAATTGTARAATAACAACATGTAGA 1200
SEQ TD NOTA 1173 ettt tte it a e e et e e e [ PN 1232

SEQ ID NO:3 1201 TGTACAGACCCTCCTGGTATCATATCGCARAATTATGGAGARGCTGTATCCCTGATAGAT 1260
SEC ID NOI4 1233 ittt e e e e e e e e s 1292
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Figure 20B
SEQ ID NO:3 1261 AGRCATTCGTGCAATGTCTTATCATTAGACGGGATAACTCTAAGGCTCAGTGGGGAATTT 1320
SEQ ID NO:4 L1203 ittt ittt ettt it et et i e e, 1352
SEQ ID NO:3 1321 GATGCAACTTATCAAARAGAACATCTCAATACTAGATTCTCAAGTCATCGTGACAGGCART 1380
SEQ ID NO:d L3803 ittt it it et it et et it i i e e i e s 1412

SEQ ID NO:3 1381 CTTGATATATCAACTGAACTTGGRAACGTCARACAATTCAATCAGCAATGCCTTGGATAGG 1440
SEQ ID NO:14  LAL 3 it i i it te e te et e et e e i e e e e 1472

SEQ ID NO:3 1441 TTGGCAGAAAGCAACAGCAAGCTAGAAAAAGTCAATGTCAGACTAACCAGCACATCTGCT 1500
SEQ ID NO14 L4783 i i it it e et e e e e e e e e e e e e e e 1532

SEQ ID NO:3 1501 CTCATTACCTATATTIGTTCTAACTIGTCATTTCTCTAGTTTICGGTGCACTTAGTCTGGTG 1560
SEQ ID NO:d  LI033 ittt ittt ettt et et e e i e e GT 1592

SEQ ID NO:3 1561 TTAGCGTGTTACCTGATGTACAAACAGAAGGCACAACRAAAGACCTTGCTATGGCTTGGG 1620
SEQ ID NO:d L5003 it it it et et et e et e e 1652

SEQ ID NO:3 1621 AATAATACCCTCGATCAGATGAGAGCCACTACAAGAGCATGA 1662
SEQ ID NO:4 L1603 it it e e e et e e e, 1694
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Figure 21A

Protein sequence alignment of NDV-F

50
SEQ ID NO:2 (1) TSSLDERPLAAAGIVVICDKAV
SEQ ID NO:5 (1) PTSSLDGRPLAAAGIVVTGDKAV
SEQ ID NO:50 (1) TSSLDGRPLAAAGIVVTGDKAV
SEQ ID NO:52 (1) TSSLDGRPLAARGIVVIGDKAV

SEQ ID NO:54 (1)
SEQ ID NO:7 (1)
SEQ ID NO:9 (1)

SEQ ID NO:2  (51)
SEQ ID NO:5  (51)
SEQ ID NO:50 (51)
SEQ ID NO:52 (51)
SEQ ID NO:54 (51)
SEQ ID NO:7  (51) N

f LﬁAY&RTLTTLLT?LG&s:R
LEAYNRTLTTLLT?LG%SIR

@ KEVCAK%paEAanmLTTLLTQL ISIR

SEQ ID NO:9 (51) LLPEME%E LEAYNRELTTLLTFLG&SIR

150
SEQ ID NO:2 (101) TGEVRALGVRTAAGIT TOBNONARN
SEQ ID NO:5 (101) 1GEVALGVATARQTT IDRANOUNAAN
SEQ ID NO:50 (101) TGSVBLOVATARD LT LTOBNONRAN
SEQ ID NO:52 (101) IGSVALGVATRROI TR 1OANOHAAN
SEQ ID NO:54 (101) JCEVALGVATAROT T TOANONARN

SEQ ID NO:7 (101) IGSVALGVRTAAQIT%&%&LIQARQNAAN

SEQ ID NC:9 (101)

151 200
SEQ ID NO:2 (151) ILRLKESIAATNEAVHEVTD) VNI RELDCI
SEQ ID NO:5 (151) ILRLKESIAA , D RELDCI
SEQ ID NO:50 (151) ILRLKESIAATNE f VAVGKMOOFVNDOFNNTAQELDCT
SEQ ID NO:52 (151) ILRLKESTAATNEAVHE AVAVGKMOOFVNDOFNNTAQELDCT

SEQ ID NO:54 (151) ILRLKESTAATNEAVHEVTDG BVAVGKMOQFUNDOFNNTARELDCT
SEQ ID NO:7 (151) ILRLKESIAAT AVGKMOQFVNNQFNNTARELDCT
SEQ ID NO:9 (151) ILRLKESIAATNDAVHEVTNGLSQLAVAVGKMOOFVNNOFNNTARELDCI

201 250
SEQ ID NO:2 (201) KITOOVEVELNI YL B LTIV ECPoITepAlTOL T ORI YL AGGNMDYLL
SEQ ID NO:5 (201) KITOOVGVELNLYLTELTTVEGPOITSPALYOLTIOALYNIACONMDYLL
SEQ ID NO:50 (201) EIROOVGVEILNLY TELITVECPOITSPAL YOI ICRAIYNLACCNMD YL
SEQ ID NO:52 (201) KIAQOVGVELNLYLTELTTVFGPQITSPALTOLTIQALYNLAGGNMDYLL
SEQ ID NO:54 (201) KITQQVGVELNLYLTELTTVFGFQITSFELTQLTXQALYELAGGNMDYLL
SEQ ID NO:7 (201) R OOVCVE LN LY L TR L T TVEGPOI TSPALTOL T LOAL YNLAGENMD YL
SEQ ID NO:9 (201) KIBQQVGVELNLYLTELTTVFGPQITSPALTOLTIOALYNLACGHNMDYLL
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251
SEQ ID NO:2 (251) TK
SEQ ID NO:5 (251)
SEQ ID NO:50 (251)
SEQ ID NO:52 (251) N
SEQ ID NO:54 (251) GNNOLSSLIGSGLITGYPILYDSOT:
SEQ ID NO:7 (251) TKLGVGNNOLSSLIGSGLITGNPILYDSQTQOLLGIO
SEQ ID NO:9 (251) TKLGVGNNQLSSLIGSGLITGNPILYDSQTOLLGIO

e

cHNOLssLTesc ITeYPT VD EDTOL
TKLGIGNNOLSSLIGSGLITGYPILYDSQT

SEQ ID NO:2 (301)
SEQ ID NO:5 (301)
SEQ ID NO:50 (301)

SALVPKVVIQVCSVIEELDTSYCT
SALVPKVVTQVGSVIEELDTSYCI
SALVPEVVTQVGSVIEELDTSYCT
SEQ ID NO:52 (301) SALVPKVVTQVGSVIEELDTSYCI
SEQ ID NO:54 (301) SALVPKVVTOVGSVIEELDTSYCT
SEQ ID NO:7 (301) TYLETLSVSTFKGEASALVPKVVTQVGSVIEELDTSYCI
SEQ ID NO:9 (301) TRCFASALVPKVVTOVGSVIEELDTSYCT

351 400

SEQ ID NO:2 (351) ;
SEQ ID NO:5 (351) VIFEMSPGIYSCILSGNTSACHY SKTEGALTTPYMBLEGEV IANC]
SEQ ID NO:50 (351) VIFPMSPGIVSCLSGNTSACNYSRTEGCALTTPYMALRGSVIANC
SEQ ID NO:52 (351) VIFEMSPCIYSCIECHNTSACMYSKTIRECALTTPYMALKGEVIANC]
SEQ ID NO:54 (351) VIFPMSPGIYSCLSGNISACMYSKIECALTTRYMALKGEVIAN

SEQ ID NO:7 (351) VIFPMSPGIYSCLSGNTSACMYSETRCALTIEYMALKGEVIANC]
SEQ ID NO:9 (351) VTFPMSPGIYSCLSGNTSACMYSKTEGALTTPYMALKGSVIANC]

401 450
SEQ ID NO:2 (401) CTDPPGIISONYGEAVSLIDRHSCNVLSLDGITLRLSGEFDATYQKNISI
SEQ ID NO:5 (401) cwnprcxxSQmYGEEVSLzaﬁﬁs CNVLSLDGITLRLSGEFDATYOKNISI
SEQ ID NO:50 (401) CADPPGIISQNYGEAVSLIDRHSCNVLSLDGITLRLSGEFDATYQKNISIT
SEQ ID NO:52 (401) CADPPGIISONYGEAVSLI SLDGITLRLSGEFDATYORNIST
SEQ ID NO:54 (401) CTDPPGIISQNYGEAVSLI SLDGITLRLSGEFDATYOKNIST
SEQ ID NO:7 (401) CADEPGIISONYGEAVSLI SCSVLSLDGITLRLSGEFDATYOKNIST
SEQ ID NO:9 (401) CADPPGIISQNYGEAVSLIDKHSCSVLSLDGITLRLSGEFDATYQKNISI

451
SEQ ID NO:2 (451) LDSOVIVTGNLDISTELGNVNNSIS
SEQ ID NO:5 (451) LDSQVIVTGNLDISTELGNVNNSIS
SEQ ID NO:50 (451) LDSQVIVTGNLDISTELGNVNNSIS
SEQ ID NO:52 (451) LDSOVIVIGNLDISTELGNVNNSIS
SEQ ID NO:54 (451) LDSQVIVTGNLDISTELGNVNNSIS
SEQ ID NO:7 (451)
SEQ ID NO:9 (451)

SEQ ID NO:2 (501)
SEQ ID NO:5 (501)
SEQ ID NO:50 (501)
SEQ ID NO:52 (501)
SEQ ID NO:54 (501)
SEQ ID NO:7 (501)
SEQ ID NO:9 (501)
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551

SEQ ID NO:2 (551)
SEQ ID NO:5 (551)
SEQ ID NO:50 (551)
SEQ ID NO:52 (551)
SEQ ID NO:54 (551)
SEQ ID NO:7 (551) TR
SEQ ID NO:9 (551) TRT-

SEQ:2 SEQ:5 SEQ:50 SEQ:52 SEQ:54 SEQ:7 SEQ:9

SEQ:2 100% 99%  92% 93% 98% 91% 92%
SEQ:5 100% 93% 92% 98%  92% 91%
SEQ:50 100% 99% 92%  92% 91%
SEQ:52 100%  92%  91% 92%
SEQ:54 100% 90% 91%
SEQ:7 100%  99%

SEQ:9 100%
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Figure 22

Protein sequence alignment of IBDV VP2
1 50
SEQ ID NO:40 (1) MINLODOTOQIVERIRSLIMPTTCPACTI FDDILERHTIREETSTYRLIVE
SEQ ID NO:59 (1) MINLODOTOOIVERIRSLIVMPTTIGPAS I PDDT I ERHTIREET STV NIV

51 100
SEQ ID NO:40 (51) DIGSGLIVEEPCEPGEIVGAHYTILOSNCNYEFDOMEL TAONLPASYNYCR
SEQ ID NO:59 (51) DIGSGLIVEFPGFPCSIVGAEYTLOSNGNYEEDOMLL TRAONTLPASYNYCR

101 150
SEQ ID NO:40 (101) LVSRSLIVEESTILPGLGVYALNGT INAVIFOGSLSELTDVE YHGIMEATAN
SEQ ID NO:59 (101) LVSRSLIVRSGTLEGGVIALNGTIINAVIEDCSL SELTIDVEYNGLMSATAN

151 200
SEQ ID NO:40 (151) INDEICGNVIVCEGVIVLSLPTEYDLOYVRLGDPIPRIGLDEEMURTCDEE
SEQ ID NO:59 (151) IHDRIGHVLVGEGVIVLSLETEYDLGYVRLGDEIPAIGLDPREMVATCDSS

201 250
SEQ ID NO:40 (201) DRPRVYTITAADDYOFSEOYOPGCVIITLFEANIDAITSIESICCRIVEQT
SEQ ID NO:59 (201) DRERVYTITAADNYORSSOVOTCOVI TN LESANIDALTEL,

251 300
SEQ ID NO:40 (251) SVQGLVLGATIYLICEDGIAVITRAVAADNGLIACTONIMPENLVIPTNE
SEQ ID NO:59 (251) &VOSLVLGATINLICGFDGTAVITRAVAINNGLIACTIDNIMPENIVIPTNE

301 350
SEQ ID NO:40 (301) IT0PITSIXiRIVISKaGOOAGBOMEWSASCEL AV THEGNYREALROVT
SEQ ID NO:59 (301) IICRPITSIKLEIVISESDGOACEOMSWEASCELAVI THCGHYPCALRRVT

351 400
SEQ ID NO:40 (351) LVAYERVATGSVVIVACVSNIFELIPNPELAKNIVIEYORFDPCAMNY TR,
SEQ ID NO:59 (351) LVAYHERVATGESVVIVAGVENFELIPNPELIENINVIEY/CGREDPCAMNYTRL

401 450
SEQ ID NO:40 (401) ILSERDRLGIETVWPTREYTOIREYPFMEVADINSPLRKIAGARGFRDITRA
SEQ ID NO:59 (401) IiSERDRILCIRTVHPIREYTDIREYFMEVADINSELKIACAREGIRDIIRA

451

SEQ ID NO:40 (451) IRE-
SEQ ID NO:59 (451) IRR-

SEQ ID NO:40 is 98% identical to SEQ ID NO:59
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DNA sequence alignment of IBDV VP2 genes

1 50

SEQ ID NO:39 (1) ATCRCAABCCTGCAAGRTCARACCCRACAGRTICTTICCCTICATACGEAD

SEQ ID NO:58 (1) ATGACARACCIGUBAGRICAARCCCAMCACATTICTTICCCTTCATACCEAG
51 100

SEQ ID NO:39 (51) CCTICTIGATGCCARCARCCHEOACCOGCETCORTTCOCCERALCALRCCCTRG
SEQ ID NO:58 (51) CCTICIGATEOCRBACARCCGEACCEEUEICORATTICCCGACEACALCCTEE

101 150
SEQ ID NO:39 (101) AGRAGCACACTCICAGGICACAGACCTICCACCTACABTITGACTICIGEES
SEQ ID NO:58 (101) AGAACCRACACTCICAGGICACACACCTICCACCTACABATITICACTLTIGLEE

151 200
SEQ ID NO:39 (151) GA RCAGGETCAGCCCTARTTGTICIITIICCCTICGAT TCCOTICCOICAAT
SEQ ID NO:58 (151) GACACBOGETCAGCCCIAATICTCITTIICCCTIGLATICCOTORCTURAT

201 250
SEQ ID NO:39 (201) IGIGECIGUICAUTACACABCTIGCRACACGCARTGREAACTACABGITCEATC
SEQ ID NO:58 (201) ZGIGGETIGCTICACTACACACTGCACAGCRATECEARCTACBRAGTITCORTC

251 300
SEQ ID NO:39 (251) AGATGCICCTGACTGUCCAGRACCTACCGRCCAGCTRCAACTACTGCAGA
SEQ ID NO:58 (251) AGATGCICCIGACTCCCCAGAACUTRECCCLCCACGCTACAACTACTGORAGG

301 350
SEQ ID NO:39 (301) CPACTCAGICGGACTCTCACAGTGRGLTCAAGUACACTCCOTCETECCET
SEQ ID NO:58 (301) CIAGICACTCCEAGICICACACTARAGOTICARCCACACTCCCTICGTGECET

351 400
SEQ ID NO:39 (351) T7AIGUACTABACGGUCACCATARACCUCETCACCTTCCARGGARAGLUTGA
SEQ ID NO:58 (351) TU1ATGCACTAAACGCECACCATRARCGCCETGACCTICCABGERRCCOTGN

401 450
SEQ ID NO:39 (401) GlGAACTGACAGRTCTIACCTACARTEGOTTGATGTCTGUARCABGCUCARC
SEQ ID NO:58 (401) GCIGAACTGACACATOTTACGCTACAACGEGTTIGATCTICTOGCRRCAGCUARC

451 500
SEQ ID NO:39 (451) ATCARCGACABARTTCOCRAATETUCTIGLTAGCEGAACLGEICACTEICLY
SEQ ID NO:58 (451) ATCAACCACRAARARTTCECARCCICCTAGTAGEGCAACELETARCCGTICCT

501 550
SEQ ID NO:39 (501) CAGUCTACCCACATCATRATGATCTIGOETIATGIGAGCCTITEETGACCCCE
SEQ ID NO:58 (501) CAGCTTACCCRACATCATATCATCITCCETATCTCAGCCTICOTGACCCUA

551 600
SEQ ID NO:39 (551) ITCCCGUIATRAGELCITGACCCARBARATCCTAGCTACATGCORCAGUACT
SEQ ID NO:58 (551) IACCCECTATAGCCCITCACCCARABATCOTACCARCATCTGACAGCACT

601 650
SEQ ID NO:39 (601) GRCAGCCCCAGACTOTIACACCATAACTCCACCCOATGATIACCAATICTC
SEQ ID NO:58 (601) CACAGGUCCAGAGTCTACACCATAACTGUACCCGATARTTACCAATTICTC
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651 700
SEQ ID NO:39 (651) ATCRCACTACCAACCAGLTCGGETRRACRATCACALTCTTCTCAGCCARCA
SEQ ID NO:58 (651) ATCACAGTACCAAACAGCTCECCTIAACERATCACACTCTITCICAGCCRACA

701 750
SEQ ID NO:39 (701) TIGATGCTATCRACARGCCTCAGUATTICECGEACACUTCCIGRITCARACE
SEQ ID NO:58 (701) TICGRIGCCATCACARLTCICAGUGTIGLECEEACGREUTCCTETICARLAACK

751 800
SEQ ID NO:39 (751) AGCGICCAAGGLCIILGTACIGGLGCCCCACCATCTIACCITATAGCGCTITCR
SEQ ID NO:58 (751) AGCCGICCABAGCCTICIACTCCCCCUCACCATCTACCTTRTACCCTITGA

801 850
SEQ ID NO:39 (801) ZGCCACTGCGETARTCACCAGAGCTGIACCCECAGATARTGCLLTIGALGE
SEQ ID NO:58 (801) TGGEACIGCGGTIAATCACCAGACCTCIGECCEGCARNCARTGLGCTIGACEE

851 900
SEQ ID NO:39 (851) CCGECACCGRACAATCTITATGCCATTCAATCTITGICATICCAMCCBATGAG
SEQ ID NO:58 (851) CCUGUCATCCACAATCTIATCCCATTCRATCT ICIGATICCARCUARTCRG

901 950
SEQ ID NO:39 (S01) aTArCCCACLCARTCACATCCATCARMACTCCAGRTACTGACCTCCARLAL
SEQ ID NO:58 (901) ATAACCCAGCCAATCACATCCATCAMACTCEACATAGTCACCTCCALALG

951 1000
SEQ ID NO:39 (951) ITGGIGEICAGGCACGGCATCAGATCTICATGCTCCRCARGTCECACCCTAG
SEQ ID NO:58 (951) TGAIGGICAGECAGLGCAACAGATCICATCETCGELALCGTCEERGCCTAG

1001 1050
SEQ ID NO:39 (1001) CAGIGACGAICCATGECIGHLRACTRATCCAGCGRUCCTICCEICLOEICACA
SEQ ID NO:58 (1001) CACTGACGRATCCATCETCGCCRAACTATCCAGEAGUCLTCCETCCLGTCACA

1051 1100
SEQ ID NO:39 (1051) CITAGCTAGUCTACGARRGAGCTGOUARCACCATCCGTILCTTACGGICELTCE
SEQ ID NO:58 (1051) CIAGIGGUCTACGARACAGTICCCARCAGGATICTCICETIACGRICGOTGE

1101 1150
SEQ ID NO:39 (1101) GGUTGAGTAACTICCACCICATTCCARRICCTIGAACTAGCARAGRACCTCG
SEQ ID NO:58 (1101) GLIGAGCAALTTCCRCOTGATCCCARRTCCTGAACTAGCRARCAACCTCE

1151 1200
SEQ ID NO:39 (1151) TIACACAATACCCCCGATTTICACCCAGGACCCRIGEACTACACARLATIC
SEQ ID NO:58 (1151) TTACACRATATGCCLGATITIGACCCRAEGACGCCATGAMCTACACGRARTIC

1201 1250
SEQ ID NO:39 (1201) ATACIGAGTIGAGAGGGACCGTCITCLGCATCAAGAUCEGTCTCOCUARCANG
SEQ ID NO:58 (1201) ATACTGRACTIGACAGGGACCOCCTITGOCATCRACACCCTICTGGLCARCARG

1251 1300
SEQ ID NO:39 (1251) GGACTACACTGATIIICCTGAGTACTITICATCRACGTICOUCGACCTCRACT
SEQ ID NO:58 (1251) GGAGTACACTICACTIICCTGAGTACTICATCCACCTGCCCGACCTCAACT
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Figure 23C

1301 1350
SEQ ID NO:39 (1301) CICCCCTGRAGATIGUAGEAGCATTTGEUTTICARBGACATARTCCLEGEOT
SEQ ID NO:58 (1301) CICCOCTCARGCATTICCAGLAGCATIICCCTICARBLACATARTCCCOGEOC

1351 1362

SEQ ID NO:39 (1351) ATRRCGRGGTAA
SEQ ID NO:58 (1351) ATARGGAGGLTIGA

SEQ ID NO:39 is 97% identical to SEQ ID NO:58
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Figure 24

The protein sequence alignment between SEQ ID NO:2 and SEQ ID NO:5
(AAP97877.1) to highlight the differences at amino acid level:

SEQ ID NO:2 1 MGSKPSTRIPAPLMLITRIMLILGCIRPTSSLDGREPLAAAGCIVVTGDKAVNVYTSSQTGS 60
SEQ ID NO:IO b it et et et e e e e e e i e e e e, 60

SEQ ID NO:2 61 IIVKLLPNMPRDKEACAKAPLEAYNRTLTTLLTPLGDSIRKIQGSVSTSGGGKQGRLIGA 120
SEQ ID NOIS 61 eeteenumee et e e et e e e RR.K.F... 120

SEQ ID NQ:2Z2 121 VIGSVALGVATAAQITAAAALIQANCNAANTILRLXKESTAATNEAVHEVTDGLSQLSVAVG 180
SEQ ID NO:IO LD it ittt it e ettt tea ittt naanens 180

SEQ ID NO:2 181 KMOOFVNDQFNNTARELDCIKITQOVGVELNLYLTELTTVFGPQITSPALTQLTIQALYN 240
SEQ ID NOI5 LB L ittt e it e et et e e e e e e 240

SEQ ID NO:2 241 LAGGNMDYLLTKLGICGNNQLSSLIGSGLITGYPILYDSQTQLLGIQVNLPSVGNLNNMRA 300
SEQ ID NO:1S 24l ittt et et et e i et e e e e e e e, 300

SEQ ID NO:2 301 TYLETLSVSTTKGYASALVPKVVTQVGSVIEELDTSYCIESDLDLYCTRIVTFPMSPGIY 360
SEQ ID NO:15 B0l ittt i e i et e i et et e e e e, 360

SEQ ID NO:2 3261 SCLSGNTSACMYSKTEGALTTPYMALKGSVIANCKITTCRCTDPPGIISQONYGEAVSLID 420
SEQ ID NO:15 36l ittt e et ei e, 2 420

SEQ ID NO:2 421 RHSCNVLSLDGITLRLSGEFDATYQKNISILDSQVIVTGNLDISTELGNVNNSISNALDR 480
SEQ ID NO:1O 4L it it ittt ittt e e e e, 480

SEQ ID NO:2 481 LAESNSKLEKVNVRLISTSALITYIVLTVISLVFGALSLVLACYLMYKQKAQQKTLLWLG 540
SEQ ID NO:15S 48l i i i ettt e e [ 540

SEQ ID NO:2 541 NNTLDOMRATTRA 553
SEQ ID NO:5 541 ..., ..., 553

Note: the changes between amino acid positions 112 to 117 were introduced to change
the velogenic F-cleavage site sequence to a lentogenic F-cleavage site sequence. The
changes at amino acid positions 395 and 520 were made to keep the amino aacid
sequence between the wt VIId NDV-F of the present invention and codon-optimized
NDV-F the same. The codon optimized NDV-F VIId was based on a consensus sequence
of VIId NDV strains.
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Figure 25

The protein sequence alignment between SEQ ID NO:2 and SEQ ID NO:9 to highlight
the differences at amino acid level:

SEQ ID NO:Z MGSKPSTRIPAPLMLITRIMLILGCIRPTSSLDGRPLAARAGIVVTGDKAVNVYTSSQTGS 60
S8EQ ID NO:S 1 ....... W.SVT...... PO O « DO AR S 60
SEQ ID NO:2 61 IIVKLLPNMPRDKEACAKAPLEAYNRTLTTLLTPLGDSIRKIQGSVSTSGGGKCGRLIGA 120
SEQ ID NO:& 51  ..I....... SN R....AT.......... V.. 120
SEQ ID NO:2? 121 VIGSVALGVATARQITARAALTQANQNAANT LRTLKESTAATNEAVHEVTDGLSQLSVAVG 180
SEQ ID NO:SG 121 Ziuttnttene et et et eeaeann, D...... N..... A.... 180
SEQ ID NO:2 181 KMQOQFVNDQFNNTARELDCIKITQQVGVELNLYLTELTTVFGPQITSPALTQLTIQALYN 240
SEQ TD NO:G 181 ....... Nooooiaa B 240
SEQ ID NO:2 241 LAGGNMDYLLTKLGIGNNQLSSLIGSGLITGYPILYDSQTOLLGIQVNLPSVGNLNNMRA 300
SEQ ID NO:9 241  .vurerinnennnn Ve . P Ioo.... So..... 300
SEQ ID NO:2 301 TYLETLSVSTTKGYASALVPKVYVTQVGSVIEELDTSYCIESDLDLYCTRIVTFPMSPGIY 360
SEQ ID NO:¢ 301 ............. B Io..... Voo, 360
SEQ ID NO:2 361 SCLSGNTSACMYSKTEGALTTPYMALKGSVIANCKITTCRCTDEPGIISQONYGEAVSLID 420
SEQ ID NOTG 361 reeetenetaaat et eaaaraananans M..... Bt 420
SEQ ID NO:2 421 RHSCNVLSLDGITLRLSGEFDATYQKNISILDSQVIVTGNLDISTELGNVNNSISNALDR 480
SEQ ID NO:G 821 Kuuu et eneut et et ate s ettt et et ea e e e ST..K 480
SEQ ID NO:2 481 LAESNSKLEKVNVRLTSTSALITYIVLTVISLVFGALSLVLACYLMYKCKAQQOKTLLWLG 540
SEQ ID NO:9 481 ..... NN N AIV. .A..VI............ Rovevvnenns 540
SEQ ID NO:2 541 NNTLDOMRATTR 552

SEQ ID NO:S 541 ............ 552
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RECOMBINANT GALLID HERPESVIRUS 3
(MDV SEROTYPE 2) VECTORS EXPRESSING
ANTIGENS OF AVIAN PATHOGENS AND
USES THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. provisional appli-
cation 61/564,877 filed on Nov. 30, 2011 and U.S. provisional
application 61/694,957 filed on Aug. 30, 2012.

FIELD OF THE INVENTION

The invention relates to recombinant viral vectors for the
insertion and expression of foreign genes for use as safe
immunization vehicles to protect against a variety of patho-
gens. It also relates to multivalent composition or vaccine
comprising one or more recombinant viral vectors for protec-
tion against a variety of pathogens. The present invention
relates to methods of making and using the recombinant viral
vectors.

BACKGROUND OF THE INVENTION

Poultry vaccination is widely used to protect poultry flocks
against devastating diseases including Newcastle disease
(ND), infectious bursal disease (IBD), Marek’s disease
(MD), infectious bronchitis (IB), infectious laryngotracheitis
(ILT) and avian influenza (AI). ND is caused by the avian
paramyxovirus 1 (APMV-1)also designated ND virus (NDV)
belonging to the Paramyxoviridae family. MD is caused by
Gallid herpesvirus 2 (Herpesviridae family) also designated
as MD virus serotype 1 (MDV1). IB is caused by IB virus
(IBV) belonging to the Coronaviridae family, ILT is caused
by Gallid herpesvirus 1 (Herpesviridae family) also desig-
nated ILT virus (ILTV) and Al is caused by Al virus (AIV)
belonging to the Orthomyxoviridae family.

A number of recombinant avian viral vectors have been
proposed with a view to vaccinating birds against these avian
pathogens. The viral vectors used comprise avipox viruses,
especially fowlpox (EP-A-0,517,292), Marek’s virus, such as
serotypes 2 and 3 (HVT) (WO-A-87/04463), or alternatively
the ITLV, NDV and avian adenovirus. When some of these
recombinant avian viral vectors were used for vaccination,
they display variable levels of protection.

Several recombinant herpesvirus of turkeys (HVT, also
designated Meleagrid herpesvirus 1 or MDV serotype 3) vec-
tors expressing antigens from various pathogens (U.S. Pat.
Nos. 5,980,906, 5,853,733, 6,183,753, 5,187,087) including
IBDV, NDV, ILTV and AIV have been developed and
licensed. Of particular interest is a HVT vector-expressing
IBDV VP2 protective gene that has shown clear advantages
over classical IBD vaccines (Bublot et al J. Comp. Path. 2007,
Vol. 137, S81-S84). Other HVT vectors of interest are those
expressing either NDV (Morgan et al 1992, Avian dis. 36,
858-70) or ILTV (Johnson et al, 2010 Avian Dis 54, 1251-
1259) protective gene(s). One of the practical problems of
using several HVT-based recombinant vaccines together is
their interference. Lower protection is induced at least against
one of the disease when two HVT recombinants expressing
different antigens are mixed (Rudolf Heine 2011; Issues of
the Poultry Recombinant Viral Vector Vaccines which May
Cause an Effect on the Economic Benefits of those Vaccines;
paper presented at the XVII World Veterinary Poultry Asso-
ciation (WVPA) Congress in Cancun, Mexico, Aug. 14-18,
2011; Slacum G, Hein R. and Lynch P., 2009, The compat-
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2

ibility of HVT recombinants with other Marek’s disease vac-
cines, 58” Western Poultry Disease Conference, Sacramento,
Calif., USA, March 23-25, p 84).

The combination of HVT and SB-1, a Gallid herpesvirus 3
(MDV serotype 2 or MDV-2) vaccine strain, has shown a
synergistic effect on MD protection (Witter and Lee, 1984,
Avian Pathology 13, 75-92). To address the interference prob-
lem, it is of interest to evaluate the SB-1 virus as a vaccine
vector to express protective antigen(s) that could be compat-
ible with HVT vector and improve MD protection.

The SB-1 genome was cloned and characterized in bacte-
rial artificial chromosome (BAC) (Petherbridge, et al., J.
Virol. Methods 158, 11-17, 2009; Singh et al., Research in
Veterinary Science 89, 140-145, 2010). The MDV2 SB-1
sequence was recently obtained and analyzed (Spatz and
Schat, Virus Gene 42, 331-338, 2011). A glycoprotein E
deletion of SB-1 virus was described by Petherbridge et al. (J.
Virol. Methods 158, 11-17, 2009). However, no research has
been reported using SB-1 as a viral vector expressing foreign
protective genes.

It has been shown that both U, 13 protein kinase and gly-
coprotein C (U, 44) genes individually are essential for hori-
zontal transmission of MDV in chickens (Jarosinski, et al., J.
of Virology 81, 10575-10587, 2007, Jarosinski, et al., J. of
Virology 84, 7911-7916, 2010).

Considering the potential eftect of animal pathogens, such
as NDV and IBDV on veterinary public health and the
economy, efficient methods of preventing infection and pro-
tecting animals are needed. There is a need for a solution of
combined effective vector vaccines and a suitable method for
making the vaccine that could alleviate the problem of inter-
ference observed between 2 HV'T-based vector vaccines.

SUMMARY OF THE INVENTION

The present invention demonstrated for the first time a
recombinant Gallid Herpesvirus-3 (MDV-2) viral vector pro-
tecting against a poultry pathogen beyond Marek’s disease
virus.

The present invention showed surprising result when mul-
tivalent vaccines were used to protect animals against a vari-
ety of avian pathogens.

The present invention relates to a recombinant Gallid Her-
pesvirus-3 (MDV-2) vector comprising one or more heterolo-
gous polynucleotides coding for and expressing at least one
antigen of an avian pathogen. The present invention further
relates to a recombinant Gallid Herpesvirus-3 (MDV-2) vec-
tor comprising a mutated glycoprotein C (gC) gene.

The present invention provides a composition or vaccine
comprising one or more recombinant Gallid Herpesvirus-3
(MDV-2) vectors comprising one or more heterologous poly-
nucleotides coding for and expressing at least one antigen of
an avian pathogen. The present invention further provides a
composition for vaccine comprising one or more Gallid Her-
pesvirus-3 (MDV-2) vectors comprising a mutated glycopro-
tein C (gC) gene.

The present invention provides a polyvalent composition
or vaccine comprising: i) arecombinant Gallid Herpesvirus-3
(MDV-2) vector comprising heterologous polynucleotides
coding for and expressing at least one antigen of an avian
pathogen, or comprising a mutated glycoprotein C (gC) gene;
and ii) at least one of: a recombinant HVT vector (or MDV-3
or Meleagrid herpesvirus-1) comprising heterologous poly-
nucleotides coding for and expressing at least one antigen of
an avian pathogen; or wild type HVT (MDV-3); or recombi-
nant MDYV serotype 1 vector (i.e., MDV-1, Gallid herpesvi-
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rus-2) comprising heterologous polynucleotides coding for
and expressing at least one antigen of an avian pathogen; or
any wild type MDV-1.

The present invention relates to a method of vaccinating an
animal, or inducing an immunogenic or protective response
in an animal, comprising at least one administration of the
composition or vector of the present invention.

The present invention further provides specific insertion
loci for the introduction of one or more isolated polynucle-
otide into nonessential regions of the SB-1 genome.

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description, given by way of
example, and which is not intended to limit the invention to
specific embodiments described, may be understood in con-
junction with the accompanying figures, incorporated herein
by reference, in which:

FIG. 1 is a table showing the SEQ ID NO assigned to each
DNA and protein sequence.

FIG. 2 depicts a schematic diagram of SB-1 genome orga-
nization.

FIG. 3 depicts the immunofluorescent staining of recom-
binant vSB1-004 virus expressing NDV-F protein.

FIG. 4 depicts the schematic representation of primer bind-
ing sites.

FIG. 5 shows the PCR results of identifying vSB1-004.

FIG. 6 shows the immunofluorescent staining of recombi-
nant vSB1-006 virus expressing NDV-F protein.

FIG. 7 depicts the schematic representation of primer bind-
ing sites on vSB1-006.

FIG. 8 shows the PCR results of vSB1-006.

FIG. 9 depicts the immunofluorescent staining of recom-
binant SB1-007 virus expressing NDV-F protein.

FIG. 10 depicts the schematic diagram of primer location
on pSB1 44 cds SVOptF donor plasmid.

FIG. 11 shows the PCR results of vSB1-007.

FIG. 12 depicts the immunofluorescent staining of recom-
binant SB1-008 virus expressing NDV-F protein.

FIG. 13 depicts the schematic representation of primer
binding sites.

FIG. 14 shows the PCR results of vSB1-008.

FIG. 15 depicts the Western blot analysis of immunopre-
cipitated sample from vSB1-009 infected cells.

FIG. 16 depicts the Immunoprecipitation and Western Blot
of vHVT114.

FIG. 17 depicts the clinical analysis (percentage of birds
shedding challenge virus) of the recombinants against CA02
and ZJ1 NDV challenge.

FIG. 18 depicts the clinical analysis (oropharyngeal shed-
ding) of the recombinants against NDV challenge.

FIGS. 19A-19F depict the DNA sequence alignment of
NDV-F genes. FIG. 19G shows the sequence identity percent-
age.
FIGS. 20A-20B depict the DNA sequence alignment
between SEQ ID NO:3 and SEQ ID NO:4 (AY337464.1)
highlighting the differences at nucleotide level. FIGS. 21A-
21C depict protein sequence alignment of NDV-F and the
sequence identity percentage. FIG. 22 depicts the protein
sequence alignment of IBDV VP2 and the sequence identity
percentage. FIGS. 23A-23C depict DNA sequence alignment
of IBDV VP2 genes and the sequence identity percentage.
FIG. 24 depicts the protein sequence alignment between SEQ
1D NO:2 and SEQ ID NO:5 (AAP97877.1) highlighting the
differences at amino acid level. FIG. 25 depicts the protein

10

15

20

25

30

35

40

45

50

55

60

65

4

sequence alignment between SEQ ID NO:2 and SEQ ID
NO:9 highlighting the differences at amino acid level.

DETAILED DESCRIPTION OF THE INVENTION

It is noted that in this disclosure and particularly in the
claims, terms such as “comprises”, “comprised”, “compris-
ing” and the like can have the meaning attributed to it in U.S.
Patent law; e.g., they can mean “includes”, “included”,
“including”, and the like; and that terms such as “consisting
essentially of” and “consists essentially of”” have the meaning
ascribed to them in U.S. Patent law, e.g., they allow for
elements not explicitly recited, but exclude elements that are
found in the prior art or that affect a basic or novel character-
istic of the invention.

Unless otherwise noted, technical terms are used according
to conventional usage. Definitions of common terms in
molecular biology may be found in Benjamin Lewin, Genes
V. published by Oxford University Press, 1994 (ISBN 0-19-
854287-9); Kendrew et al. (eds.), The Encyclopedia of
Molecular Biology, published by Blackwell Science Ltd.,
1994 (ISBN 0-632-02182-9); and Robert A. Meyers (ed.),
Molecular Biology and Biotechnology: a Comprehensive
Desk Reference, published by VCH Publishers, Inc., 1995
(ISBN 1-56081-569-8). The singular terms “a,” “an,” and
“the” include plural referents unless context clearly indicates
otherwise. Similarly, the word “or” is intended to include
“and” unless the context clearly indicate otherwise. The word
“or” means any one member of a particular list and also
includes any combination of members of that list.

The term “animal” is used herein to include all mammals,
birds and fish. The animal as used herein may be selected
from the group consisting of equine (e.g., horse), canine (e.g.,
dogs, wolves, foxes, coyotes, jackals), feline (e.g., lions,
tigers, domestic cats, wild cats, other big cats, and other
felines including cheetahs and lynx), bovine (e.g., cattle),
porcine (e.g., pig), ovine (e.g., sheep, goats, lamas, bisons),
avian (e.g., chicken, duck, goose, turkey, quail, pheasant,
parrot, finches, hawk, crow, ostrich, emu and cassowary),
primate (e.g., prosimian, tarsier, monkey, gibbon, ape),
humans, and fish. The term “animal” also includes an indi-
vidual animal in all stages of development, including embry-
onic and fetal stages.

The terms “polypeptide” and “protein” are used inter-
changeably herein to refer to a polymer of consecutive amino
acid residues.

The term “nucleic acid”, “nucleotide™, and “polynucle-
otide” are used interchangeably and refer to RNA, DNA,
cDNA, or cRNA and derivatives thereof, such as those con-
taining modified backbones. It should be appreciated that the
invention provides polynucleotides comprising sequences
complementary to those described herein. The “polynucle-
otide” contemplated in the present invention includes both the
forward strand (5' to 3') and reverse complementary strand (3'
to 5"). Polynucleotides according to the invention can be
prepared in different ways (e.g. by chemical synthesis, by
gene cloning etc.) and can take various forms (e.g. linear or
branched, single or double stranded, or a hybrid thereof,
primers, probes etc.).

The term “genomic DNA”, or “genome” is used inter-
changeably and refers to the heritable genetic information of
a host organism. The genomic DNA comprises the DNA of
the nucleus (also referred to as chromosomal DNA) but also
the DNA of the plastids (e.g., chloroplasts) and other cellular
organelles (e.g., mitochondria). The genomic DNA or
genome contemplated in the present invention also refers to
the RNA of a virus. The RNA may be a positive strand or a
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negative strand RNA. The term “genomic DNA” contem-
plated in the present invention includes the genomic DNA
containing sequences complementary to those described
herein. The term “genomic DNA” also refers to messenger
RNA (mRNA), complementary DNA (¢cDNA), and comple-
mentary RNA (cRNA).

The term “gene” is used broadly to refer to any segment of
polynucleotide associated with a biological function. Thus,
genes or polynucleotides include introns and exons as in
genomic sequence, or just the coding sequences as in cDNAs,
such as an open reading frame (ORF), starting from the start
codon (methionine codon) and ending with a termination
signal (stop codon). Genes and polynucleotides can also
include regions that regulate their expression, such as tran-
scription initiation, translation and transcription termination.
Thus, also included are promoters and ribosome binding
regions (in general these regulatory elements lie approxi-
mately between 60 and 250 nucleotides upstream of the start
codon of the coding sequence or gene; Doree S M et al.;
Pandher K et al.; Chung JY et al.), transcription terminators
(in general the terminator is located within approximately 50
nucleotides downstream of the stop codon of the coding
sequence or gene; Ward C K et al.). Gene or polynucleotide
also refers to a nucleic acid fragment that expresses mRNA or
functional RNA, or encodes a specific protein, and which
includes regulatory sequences.

The term “heterologous DNA” as used herein refers to the
DNA derived from a different organism, such as a different
cell type or a different species from the recipient. The term
also refers to a DNA or fragment thereof on the same genome
of the host DNA wherein the heterologous DNA is inserted
into a region of the genome which is different from its original
location.

Asused herein, the term “antigen” or “immunogen” means
a substance that induces a specific immune response in a host
animal. The antigen may comprise a whole organism, killed,
attenuated or live; a subunit or portion of an organism; a
recombinant vector containing an insert with immunogenic
properties; a piece or fragment of DNA capable of inducing
an immune response upon presentation to a host animal; a
polypeptide, an epitope, a hapten, or any combination
thereof. Alternately, the immunogen or antigen may comprise
a toxin or antitoxin.

The term “immunogenic protein or peptide” as used herein
includes polypeptides that are immunologically active in the
sense that once administered to the host, it is able to evoke an
immune response of the humoral and/or cellular type directed
against the protein. Preferably the protein fragment is such
that it has substantially the same immunological activity as
the total protein. Thus, a protein fragment according to the
invention comprises or consists essentially of or consists of at
least one epitope or antigenic determinant. An “immuno-
genic” protein or polypeptide, as used herein, includes the
full-length sequence of the protein, analogs thereof, or immu-
nogenic fragments thereof. By “immunogenic fragment” is
meant a fragment of a protein which includes one or more
epitopes and thus elicits the immunological response
described above. Such fragments can be identified using any
number of epitope mapping techniques, well known in the art.
See, e.g., Epitope Mapping Protocols in Methods in Molecu-
lar Biology, Vol. 66 (Glenn E. Morris, Ed., 1996). For
example, linear epitopes may be determined by e.g., concur-
rently synthesizing large numbers of peptides on solid sup-
ports, the peptides corresponding to portions of the protein
molecule, and reacting the peptides with antibodies while the
peptides are still attached to the supports. Such techniques are
known in the art and described in, e.g., U.S. Pat. No. 4,708,
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871. Similarly, conformational epitopes are readily identified
by determining spatial conformation of amino acids such as
by, e.g., x-ray crystallography and 2-dimensional nuclear
magnetic resonance. See, e.g., Epitope Mapping Protocols,
supra.

The term “immunogenic protein or peptide” further con-
templates deletions, additions and substitutions to the
sequence, so long as the polypeptide functions to produce an
immunological response as defined herein. The term “conser-
vative variation” denotes the replacement of an amino acid
residue by another biologically similar residue, or the
replacement of a nucleotide in a nucleic acid sequence such
that the encoded amino acid residue does not change or is
another biologically similar residue. In this regard, particu-
larly preferred substitutions will generally be conservative in
nature, i.e., those substitutions that take place within a family
of amino acids. For example, amino acids are generally
divided into four families: (1) acidic—aspartate and
glutamate; (2) basic—lysine, arginine, histidine; (3) non-
polar—alanine, valine, leucine, isoleucine, proline, phenyla-
lanine, methionine, tryptophan; and (4) uncharged polar—
glycine, asparagine, glutamine, cysteine, serine, threonine,
tyrosine. Phenylalanine, tryptophan, and tyrosine are some-
times classified as aromatic amino acids. Examples of con-
servative variations include the substitution of one hydropho-
bic residue such as isoleucine, valine, leucine or methionine
for another hydrophobic residue, or the substitution of one
polar residue for another polar residue, such as the substitu-
tion of arginine for lysine, glutamic acid for aspartic acid, or
glutamine for asparagine, and the like; or a similar conserva-
tive replacement of an amino acid with a structurally related
amino acid that will not have a major effect on the biological
activity. Proteins having substantially the same amino acid
sequence as the reference molecule but possessing minor
amino acid substitutions that do not substantially affect the
immunogenicity of the protein are, therefore, within the defi-
nition of the reference polypeptide. All of the polypeptides
produced by these modifications are included herein. The
term “conservative variation” also includes the use of a sub-
stituted amino acid in place of an unsubstituted parent amino
acid provided that antibodies raised to the substituted
polypeptide also immunoreact with the unsubstituted
polypeptide.

Theterm “epitope” refers to the site on an antigen or hapten
to which specific B cells and/or T cells respond. The term is
also used interchangeably with “antigenic determinant” or
“antigenic determinant site”. Antibodies that recognize the
same epitope can be identified in a simple immunoassay
showing the ability of one antibody to block the binding of
another antibody to a target antigen.

An “immunological response” to a composition or vaccine
is the development in the host of a cellular and/or antibody-
mediated immune response to a composition or vaccine of
interest. Usually, an “immunological response” includes but
is not limited to one or more of the following effects: the
production of antibodies, B cells, helper T cells, and/or cyto-
toxic T cells, directed specifically to an antigen or antigens
included in the composition or vaccine of interest. Preferably,
the host will display either a therapeutic or protective immu-
nological response such that resistance to new infection will
be enhanced and/or the clinical severity of the disease
reduced. Such protection will be demonstrated by either a
reduction or lack of symptoms normally displayed by an
infected host, a quicker recovery time and/or a lowered viral
titer in the infected host.

The terms “recombinant” and “genetically modified” are
used interchangeably and refer to any modification, alteration
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or engineering of a polynucleotide or protein in its native
form or structure, or any modification, alteration or engineer-
ing of a polynucleotide or protein in its native environment or
surrounding. The modification, alteration or engineering of a
polynucleotide or protein may include, but is not limited to,
deletion of one or more nucleotides or amino acids, deletion
of an entire gene, codon-optimization of a gene, conservative
substitution of amino acids, insertion of one or more heter-
ologous polynucleotides.

The terms “polyvalent vaccine or composition”, “combi-
nation or combo vaccine or composition” and “multivalent
vaccine or composition” are used interchangeably to refer to
a composition or vaccine containing more than one compo-
sition or vaccines. The polyvalent vaccine or composition
may contain two, three, four or more compositions or vac-
cines. The polyvalent vaccine or composition may comprise
recombinant viral vectors, active or attenuated or killed wild-
type viruses, or a mixture of recombinant viral vectors and
wild-type viruses in active or attenuated or killed forms.

One embodiment of the present invention provides a
recombinant Gallid herpesvirus 3 (MDV-2) vector that com-
prises a mutated Glycoprotein C (gC or UL44) gene. The term
“mutated gC gene” refers to the gC gene of Gallid herpesvirus
3 (MDV-2) that is altered or engineered which results in a
non-functional gC protein upon expression. The alteration or
engineering of the gC gene includes mutation or deletion of a
segment of the gC gene which is essential for the expression
of a functional gC protein. The term “mutated gC gene” also
includes deletion of the entire gC gene of Gallid herpesvirus
3 (MDV-2) wherein gC protein is not expressed. Another
embodiment of the present invention provides a recombinant
Gallid herpesvirus 3 (MDV-2) wherein the Glycoprotein C
(gC) gene in the native (wild-type) Gallid herpesvirus 3
(MDV-2) genome encoding the gC protein is deleted. The
term “Glycoprotein C (gC) gene” includes any gene or poly-
nucleotide that encodes the Glycoprotein C (gC) of Gallid
herpesvirus 3 (MDV-2), and homologs, fragments or variants
thereof. The gC gene may encode a gC protein having at least
75%, 80%, 85%, 90%, 95%, 95%, 96%, 97%, 98%, 99%,
99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% sequence identity to SEQ ID NO: 35, or a variant
thereof. The gC gene having at least 75%, 80%, 85%, 90%,
95%, 95%, 96%, 97%, 98%, 99%, 99.1%, 99.2%, 99.3%,
99.4%, 99.5%, 99.6%, 99.7%, 99.8% or 99.9% sequence
identity to SEQ ID NO:34 is also encompassed in the present
invention.

Another embodiment of the invention provides a recombi-
nant Gallid herpesvirus 3 (MDV-2) viral vector comprising
one or more heterologous polynucleotides coding for and
expressing at least one antigen or polypeptide of an avian
pathogen. The Gallid herpesvirus 3 (MDV-2) strains used for
the recombinant viral vector may be any SB-1 strains, includ-
ing, but not limited to, the commercial Marek’s Disease Vac-
cine (SB-1 vaccine) (Merial Select Inc., Gainesville, Ga.
30503, USA), the SB-1 strain having the genome sequence as
defined by GenBank Accession Number HQ840738.1. The
Gallid herpesvirus 3 (MDV-2) strains used for the recombi-
nant viral vector may be any other Gallid herpesvirus 3 isolate
including the HPRS24 strain having the genome sequence as
defined by GenBank Accession Number AB049735.1, or the
HPRS24 strain having the genome sequence as defined by
GenBank Accession Number NC__002577.1. The genomes
of HPRS24 and SB-1 share 98.4% sequence identity (Spatz
and Schat, 2011; Virus Gene 42, 331-338). The Gallid herp-
esvirus 3 (MDV-2) strains used for the recombinant viral
vector may be the 301B/1 isolate described by Witter (1987
Avian Dis 31, 752-765) or by Witter et al. (1987 Avian Dis 31,
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829-840). The Gallid herpesvirus 3 (MDV-2) strains may be
any Gallid herpesvirus 3 (MDV-2) strains comprising the
genome sequence having at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity to the
sequence as defined in GenBank Accession Number
HQ840738.1 (SEQ ID NO:14), AB049735.1, or
NC_002577.1.

The genes coding for antigen or polypeptide may be those
coding for Newcastle Disease Virus fusion protein (NDV-F),
Newcastle Disease Virus hemagglutinin neuraminidase
(NDV-HN), Marek’s Disease Virus glycoprotein C (gC),
Marek’s Disease Virus glycoprotein B (gB), Marek’s Disease
Virus glycoprotein E (gE), Marek’s Disease Virus glycopro-
tein I (gl), Marek’s Disease Virus glycoprotein H (gH) or
Marek’s Disease Virus glycoprotein L (gl), IBDV VP2,
IBDV VPX, IBDV VP3, IBDV VP4, ILTV glycoprotein B,
ILTV glycoprotein 1, ILTV UL32, ILTV glycoprotein D,
ILTV glycoprotein E, ILTV glycoprotein C, influenza hema-
glutinin (HA), influenza neuraminidase (NA), protective
genes derived from Mycoplasma gallisepticum (MG), or
Mycoplasma synoviae (MS), or combinations thereof. The
antigen or polypeptide may be any antigen from the poultry
pathogen selected form the group consisting of avian
encephalomyelitis virus, avian reovirus, avian paramyxovi-
rus, avian metapneumovirus, avian influenza virus, avian
adenovirus, fowl pox virus, avian coronavirus, avian rotavi-
rus, chick anemia virus, avian astrovirus, avian parvovirus,
coccidiosis (Eimeria sp.), Campylobacter sp., Salmonella
sp., Pasteurella sp., Avibacterium sp., Mycoplasma gallisep-
ticum, Mycoplasma synoviae, Clostridium sp., and E. coli.

Moreover, homologs of aforementioned antigen or poly-
nucleotides are intended to be within the scope of the present
invention. As used herein, the term “homologs” includes
orthologs, analogs and paralogs. The term “analogs” refers to
two polynucleotides or polypeptides that have the same or
similar function, but that have evolved separately in unrelated
organisms. The term “orthologs™ refers to two polynucle-
otides or polypeptides from different species, but that have
evolved from a common ancestral gene by speciation. Nor-
mally, orthologs encode polypeptides having the same or
similar functions. The term “paralogs” refers to two poly-
nucleotides or polypeptides that are related by duplication
within a genome. Paralogs usually have different functions,
but these functions may be related. Analogs, orthologs, and
paralogs of a wild-type polypeptide can differ from the wild-
type polypeptide by post-translational modifications, by
amino acid sequence differences, or by both. In particular,
homologs of the invention will generally exhibit at least
80-85%, 85-90%, 90-95%, or 95%, 96%, 97%, 98%, 99%
sequence identity, with all or part of the polynucleotide or
polypeptide sequences of antigens described above, and will
exhibit a similar function.

In one embodiment, the present invention provides a
recombinant Gallid Herpesvirus-3 (MDV-2) viral vector
comprising one, two or more heterologous polynucleotides
coding for and expressing the NDV-F antigen or polypeptide.
In one aspect of the embodiment, the NDV-F antigen or
polypeptide has at least 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98% or 99% sequence identity to a polypeptide
having the sequence as set forth in SEQ ID NO:2, 9, 50, 52, or
54, or a conservative variant, an allelic variant, a homolog or
an immunogenic fragment comprising at least eight or at east
ten consecutive amino acids of one of these polypeptides, or
a combination of these polypeptides. In another aspect of the
embodiment, the heterologous polynucleotide encoding an
NDV-F antigen or polypeptide has at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98% or 99% sequence identity to
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a polypeptide having the sequence as set forth in SEQ ID
NO:2, 9, 50, 52, or 54. In yet another aspect of the embodi-
ment, the heterologous polynucleotide has at least 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% sequence
identity to a polynucleotide having the sequence as set forth in
SEQ ID NO:1, 8, 49, 51, or 53.

Variants include allelic variants. The term “allelic variant™
refers to a polynucleotide or a polypeptide containing poly-
morphisms that lead to changes in the amino acid sequences
of a protein and that exist within a natural population (e.g., a
virus species or variety). Such natural allelic variations can
typically result in 1-5% variance in a polynucleotide or a
polypeptide. Allelic variants can be identified by sequencing
the nucleic acid sequence of interest in a number of different
species, which can be readily carried out by using hybridiza-
tion probes to identify the same gene genetic locus in those
species. Any and all such nucleic acid variations and resulting
amino acid polymorphisms or variations that are the result of
natural allelic variation and that do not alter the functional
activity of gene of interest, are intended to be within the scope
of the invention.

The term “identity” with respect to sequences can refer to,
for example, the number of positions with identical nucle-
otides or amino acids divided by the number of nucleotides or
amino acids in the shorter of the two sequences wherein
alignment of the two sequences can be determined in accor-
dance with the Wilbur and Lipman algorithm (Wilbur and
Lipman). The sequence identity or sequence similarity of two
amino acid sequences, or the sequence identity between two
nucleotide sequences can be determined using Vector NTI
software package (Invitrogen, 1600 Faraday Ave., Carlsbad,
Calif.). When RNA sequences are said to be similar, or have
a degree of sequence identity or homology with DNA
sequences, thymidine (T) in the DNA sequence is considered
equal to uracil (U) in the RNA sequence. Thus, RNA
sequences are within the scope of the invention and can be
derived from DNA sequences, by thymidine (T) in the DNA
sequence being considered equal to uracil (U) in RNA
sequences.

The polynucleotides of the disclosure include sequences
that are degenerate as a result of the genetic code, e.g., opti-
mized codon usage for a specific host. As used herein, “opti-
mized” refers to a polynucleotide that is genetically engi-
neered to increase its expression in a given species. To
provide optimized polynucleotides coding for NDV-F
polypeptides, the DNA sequence of the NDV-F protein gene
can be modified to 1) comprise codons preferred by highly
expressed genes in a particular species; 2) comprise an A+T
or G+C content in nucleotide base composition to that sub-
stantially found in said species; 3) form an initiation sequence
of' said species; or 4) eliminate sequences that cause destabi-
lization, inappropriate polyadenylation, degradation and ter-
mination of RNA, or that form secondary structure hairpins or
RNA splice sites. Increased expression of NDV F protein in
said species can be achieved by utilizing the distribution
frequency of codon usage in eukaryotes and prokaryotes, or
in a particular species. The term “frequency of preferred
codon usage” refers to the preference exhibited by a specific
host cell in usage of nucleotide codons to specify a given
amino acid. There are 20 natural amino acids, most of which
are specified by more than one codon. Therefore, all degen-
erate nucleotide sequences are included in the disclosure as
long as the amino acid sequence of the NDV-F polypeptide
encoded by the nucleotide sequence is functionally
unchanged.

In another embodiment, the present invention provides a
method for producing a recombinant Gallid Herpesvirus-3 or
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SB-1 viral vector comprising the introduction into the SB-1
genome of one, two or more isolated polynucleotides in a
nonessential region of the SB-1 genome. In yet another
embodiment, the present invention provides a method for
producing a recombinant Gallid Herpesvirus-3 or SB-1 viral
vector comprising the steps of altering, engineering, or delet-
ing the gC gene from the SB-1 genome. The term “nonessen-
tial region” refers to a region of a virus genome which is not
essential for replication and propagation of the virus in tissue
culture or in chickens. Any nonessential region or portion
thereof can be deleted from the SB-1 genome or a foreign
sequence can be inserted in it, and the viability and stability of
the recombinant Gallid Herpesvirus-3 or SB-1 vector result-
ing from the deletion or insertion can be used to ascertain
whether a deleted region or portion thereof is indeed nones-
sential. In one aspect of the embodiment, the non-essential
regions are located in the unique long (UL) and unique short
(US) regions of the SB-1 genome (see Spatz et al., Virus
Genes 42:331-338, 2011). The UL region of SB-1 is about
109,744 bp to about 109,932 bp in length and may extend
from positions 12,209 to 121,952 of SEQ ID NO:14 (Gen-
Bank accession No, HQ840738.1) or equivalent positions of
other SB1-genomes, for example, from 11,826 bp to 121,757
bp of HPRS24 genome. The US region of SB-1 is about
12,109 bp to about 12,910 bp in length and may extend from
positions 143,514 to 156,423 of SEQ ID NO:14 (GenBank
accession No, HQ840738.1) or equivalent positions of other
SB1-genomes, for example from 142,681 bp to 154,789 bp of
HPRS24 genome (Spatz et al., 2011). In one aspect of the
embodiment, the non-essential region is between ORF of
ULS5S and ORF of LORFS in the unique long (UL) region of
SB-1. In another aspect, the polynucleotide is inserted into or
to replace SB-1 glycoprotein C gene (also designated UL 44).
The use of the gC locus may allow the generation of recom-
binant virus unable to produce a functional gC protein and
unable to be transmitted horizontally. In yet another embodi-
ment, the nonessential region may be in the intergenic regions
between UL7 and ULS, between UL 21 and UL22, between
UL40 and UL41, between UL50 and UL51, between UL54
and LORF4, between US10 and SORF4, or within the UL43,
US2, US10 or US6 (coding for gD) gene (see GenBank
accession No, HQ840738.1). In yet another embodiment, the
nonessential regions may be in the region of nucleotide posi-
tions 118057-118306 (intergenic UL55-LORFS), 98595-
100031 (gC or UL44), 25983-26038 (intergenic UL7-ULS),
49865-50033 (intergenic UL21-UL22), 75880-75948 (inter-
genic UL35-UL36), 93928-93990 (intergenic UL40-UL41),
109777-109847 (intergenic ULS50-UL51), 116466-116571
(intergenic UL54-LORF4), 146548-146697 (intergenic
US10-SORF4), 97141-98385 (UL43), 147857-148672
(US2), 145853.146548 (US10) or 150322-151479 (gD or
US6) of SEQ ID NO:14.

Construction of recombinant virus is well known in the art
as described in, e.g., U.S. Pat. Nos. 4,769,330, 4,722,848,
4,603, 112, 5,174, 993, and 5,756,103, 6,719,979. Specifi-
cally, a recombinant Gallid Herpesvirus-3 (MDV-2) viral
vector may be constructed in two steps. First, the Gallid
Herpesvirus-3 (MDV-2) or SB-1 genomic regions flanking
the locus of insertion are cloned into an E. coli plasmid
construct; unique(s) restriction site(s) is (are) placed between
the two flanking regions (insertion plasmid) in order to allow
the insertion of the donor expression cassette DNA. Sepa-
rately, the cDNA or DNA gene sequence to be inserted is
preceded by a promoter region (gene start region) and a
terminator (or poly-adenylation, polyA) sequence which is
specific for the Gallid Herpesvirus-3 (MDV-2) or SB-1 vector
and/or eukaryotic cells. The whole expression cassette (pro-
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moter-foreign gene-poly-A) is then cloned into the unique(s)
restriction site(s) of the insertion plasmid to construct the
“donor plasmid” which contains the expression cassette
flanked by Gallid Herpesvirus-3 (MDV-2) or SB-1 “arms”
flanking the insertion locus. The resulting donor plasmid
construct is then amplified by growth within E. coli bacteria
and plasmid DNA is extracted. This plasmid is then linearized
using a restriction enzyme that cut the plasmid backbone
(outside the Gallid Herpesvirus-3 (MDV-2) or SB-1 arms and
expression cassette). Chicken embryo fibroblasts are then
co-transfected with parental Gallid Herpesvirus-3 (MDV-2)
or SB-1 DNA and linearized donor plasmid DNA. The result-
ing virus population is then cloned by multiple limiting dilu-
tion steps where viruses expressing the foreign gene are iso-
lated from the non-expressing viral population. Similarly,
another foreign cassette can be inserted in another locus of
insertion to create a double Gallid Herpesvirus-3 (MDV-2) or
SB-1 recombinant expressing two genes. The second cassette
can also be inserted into the same locus. The Gallid Herpes-
virus-3 (MDV-2) or SB-1 recombinant is produced in primary
chicken embryo fibroblasts similarly to the parental Gallid
Herpesvirus-3 (MDV-2) or SB-1 MD vaccine. After incuba-
tion, infected cells are harvested, mixed with a freezing
medium allowing survival of infected cells, and frozen usu-
ally in cryovial or glass ampoules and stored in liquid nitro-
gen.

Successtul expression of the inserted cDNA genetic
sequence by the modified infectious virus requires two con-
ditions. First, the insertion must be introduced into a region of
the genome of the virus in order that the modified virus
remains viable. The second condition for expression of
inserted cDNA is the presence of a regulatory sequences
allowing expression of the gene in the viral background (for
instance: promoter, enhancer, donor and acceptor splicing
sites and intron, Kozak translation initiation consensus
sequence, polyadenylation signals, untranslated sequence
elements).

In general, it is advantageous to employ a strong promoter
functional in eukaryotic cells. The promoters include, but are
not limited to, an immediate early cytomegalovirus (CMV)
promoter, guinea pig CMV promoter, an SV40 promoter,
Pseudorabies Virus promoters such as that of glycoprotein X
promoter, Herpes Simplex Virus-1 such as the alpha 4 pro-
moter, Marek’s Disease Viruses (including MDV-1, MDV-2
and HVT) promoters such as those driving glycoproteins gC,
gB, gE, or gl expression, Infectious Laryngotracheitis Virus
promoters such as those of glycoprotein gB, gE, gl, gD genes,
or other herpesvirus promoters. When the insertion locus
consists of a SB-1 gene (for instance, gC, gD, US2 or US10
genes), the foreign gene can be inserted into the vector with
no additional promoter sequence since the promoter of the
deleted gene of the vector will drive the transcription of the
inserted foreign gene.

In one embodiment, the present invention relates to a phar-
maceutical composition or vaccine comprising one or more
recombinant Gallid Herpesvirus-3 (MDV-2) rival vectors of
the present invention and a pharmaceutically or veterinarily
acceptable carrier, excipient, vehicle or adjuvant. The Gallid
herpesvirus 3 (MDV-2) strains used for the recombinant Gal-
lid Herpesvirus-3 viral vector may be any SB-1 strains, the
HPSR24 strains, or the 301B/1 strains. The Gallid Herpesvi-
rus-3 (MDV-2) strains may also include those described in
Witter et al (Avian Diseases 34, 944-957; 1990), Witter
(Avian Pathology 21, 601-614, 1992) and Witter (Avian
Pathology 24, 665-678, 1995): 280-5/1, 281MI/1, 287C/1,
298B/1, 301A/1, 401/1, 437A/1, 437B/1, 468A/1, 468A/2,
468B/1, 471B/1, or HN-1/1.
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In another embodiment, the present invention provides a
composition or vaccine comprising: i) a recombinant Gallid
Herpesvirus-3 vector (MDV-2) comprising heterologous
polynucleotides coding for and expressing at least one anti-
gen of an avian pathogen; and ii) at least one of: a recombinant
HVT vector (or MDV-3 or Meleagrid Herpesvirus-1) com-
prising heterologous polynucleotides coding for and express-
ing at least one antigen of an avian pathogen; or wild type
MDV-3; or recombinant MDV-1 vector (or Gallid herpesvi-
rus-2) comprising heterologous polynucleotides coding for
and expressing at least one antigen of an avian pathogen; or
wild type MDV-1. The composition or vaccine may further
comprise a pharmaceutically or veterinarily acceptable car-
rier, excipient, vehicle or adjuvant. This composition may
further contain a recombinant fowlpox vector comprising
heterologous polynucleotides coding for and expressing at
least one antigen of an avian pathogen; or wild type fowlpox.

In one aspect of the embodiment, the composition or vac-
cine comprises one (or more) recombinant Gallid Herpesvi-
rus-3 (MDV-2) vectors and one or more wild type HVT
(MDV-3). In another aspect, the composition or vaccine com-
prises one (or more) recombinant Gallid Herpesvirus-3
(MDV-2) vectors and one or more recombinant HVT (MDV-
3). In another aspect, the composition or vaccine comprises
one or more recombinant Gallid Herpesvirus-3 (MDV-2) vec-
tors and one or more wild type or genetically modified MDV-
1. In another aspect, the composition or vaccine comprises
one or more recombinant Gallid Herpesvirus-3 (MDV-2) vec-
tors and one or more recombinant MDV-1. In another aspect,
the composition or vaccine comprises one or more recombi-
nant Gallid Herpesvirus-3 (MDV-2) vectors, one or more
wild type HVT (MDV-3) and one or more wild type MDV-1.
In another aspect, the composition or vaccine comprises one
or more recombinant Gallid Herpesvirus-3 (MDV-2) vectors,
one or more recombinant HVT (MDV-3) and one or more
wild type MDV-1. In another aspect, the composition or vac-
cine comprises one or more recombinant Gallid Herpesvi-
rus-3 (MDV-2) vectors, one or more wild type HVT (MDV-3)
and one or more recombinant MDV-1. In yet another aspect,
the composition or vaccine comprises one or more recombi-
nant Gallid Herpesvirus-3 (MDV-2) vectors, one or more
recombinant HVT (MDV-3) and one or more recombinant
MDV-1. The wild type HVT (MDV-3) or wild type MDV-1
may be live, attenuated or genetically modified. The heter-
ologous polynucleotides in recombinant Gallid Herpesvi-
rus-3 (MDV-2) vectors, recombinant HVT (MDV-3) vectors,
and recombinant MDV-1 vectors may encode same or differ-
ent antigens from the same or different avian pathogens.

The pharmaceutically or veterinarily acceptable carriers or
adjuvant or vehicles or excipients are well known to the one
skilled in the art. For example, a pharmaceutically or veteri-
narily acceptable carrier or adjuvant or vehicle or excipient
can be Marek’s disease vaccine diluent used for MD vaccines.
Other pharmaceutically or veterinarily acceptable carrier or
adjuvant or vehicle or excipients that can be used for methods
of this invention include, but are not limited to, 0.9% NaCl
(e.g., saline) solution or a phosphate buffer, poly-(L-
glutamate) or polyvinylpyrrolidone. The pharmaceutically or
veterinarily acceptable carrier or vehicle or excipients may be
any compound or combination of compounds facilitating the
administration of the vector (or protein expressed from an
inventive vector in vitro), or facilitating transfection or infec-
tion and/or improve preservation of the vector (or protein).
Doses and dose volumes are herein discussed in the general
description and can also be determined by the skilled artisan
from this disclosure read in conjunction with the knowledge
in the art, without any undue experimentation.
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Optionally other compounds may be added as pharmaceu-
tically or veterinarily acceptable carriers or adjuvant or
vehicles or excipients, including, but not limited to, alum;
CpG oligonucleotides (ODN), in particular ODN 2006, 2007,
2059, or 2135 (Pontarollo R. A. et al., Vet. Immunol. Immu-
nopath, 2002, 84: 43-59; Wernette C. M. et al., Vet. Immunol.
Immunopath, 2002, 84: 223-236; Mutwiri G. et al., Ver.
Immunol. Immunopath, 2003, 91: 89-103); polyA-polyU,
dimethyldioctadecylammonium bromide (DDA) (“Vaccine
Design The Subunit and Adjuvant Approach”, edited by
Michael F. Powell and Mark J. Newman, Pharmaceutical
Biotechnology, 6: p. 03, p. 157); N,N-dioctadecyl-N',N'-bis
(2-hydroxyethyl) propanediamine (such as AVRIDINE®)
(Ibid, p. 148); carbomer, chitosan (see U.S. Pat. No. 5,980,
912 for example).

The pharmaceutical compositions and vaccines according
to the invention may comprise or consist essentially of one or
more adjuvants. Suitable adjuvants for use in the practice of
the present invention are (1) polymers of acrylic or meth-
acrylic acid, maleic anhydride and alkenyl derivative poly-
mers, (2) immunostimulating sequences (ISS), such as oli-
godeoxyribonucleotide sequences having one or more non-
methylated CpG units (Klinman et al., 1996; W098/16247),
(3) an oil in water emulsion, such as the SPT emulsion
described on p 147 of “Vaccine Design, The Subunit and
Adjuvant Approach” published by M. Powell, M. Newman,
Plenum Press 1995, and the emulsion MF59 described on p
183 of the same work, (4) cation lipids containing a quater-
nary ammonium salt, e.g., DDA (5) cytokines, (6) aluminum
hydroxide or aluminum phosphate, (7) saponin or (8) other
adjuvants discussed in any document cited and incorporated
by reference into the instant application, or (9) any combina-
tions or mixtures thereof.

Another aspect of the invention relates to a method for
inducing an immunological response in an animal against one
or more antigens or a protective response in an animal against
one or more avian pathogens, which method comprises
inoculating the animal at least once with the vaccine or phar-
maceutical composition of the present invention. Yet another
aspect of the invention relates to a method for inducing an
immunological response in an animal to one or more antigens
or a protective response in an animal against one or more
avian pathogens in a prime-boost administration regimen,
which is comprised of at least one primary administration and
at least one booster administration using at least one common
polypeptide, antigen, epitope or immunogen. The immuno-
logical composition or vaccine used in primary administra-
tion may be same, may be different in nature from those used
as a booster.

The avian pathogens may be Newcastle Disease Virus
(NDV), Infectious Bursal Disease Virus (i.e., IBDV or Gum-
boro Disease virus), Marek’s Disease Virus (MDV), Infec-
tious Laryngotracheitis Virus (ILTV), avian encephalomyeli-
tis virus and other picornavirus, avian reovirus, avian
paramyxovirus, avian metapneumovirus, avian influenza
virus, avian adenovirus, fowl pox virus, avian coronavirus,
avian rotavirus, avian parvovirus, avian astrovirus and chick
anemia virus, coccidiosis (Eimeria sp.), Campylobacter sp.,
Salmonella sp., Mycoplasma gallisepticum, Mycoplasma
synoviae, Pasteurella sp., Avibacterium sp., E. coli or
Clostridium sp.

Usually, one administration of the vaccine is performed
either at one day-of-age by the subcutaneous or intramuscular
route or in ovo in 17-19 day-old embryo. A second adminis-
tration can be done within the first 10 days of age. The animals
are preferably at least 17-day-embryo or one day old at the
time of the first administration.

15

35

40

45

50

55

14

A variety of administration routes in day-old chicks may be
used such as subcutaneously or intramuscularly, intrader-
mally, transdermally. The in ovo vaccination can be per-
formed in the amniotic sac and/or the embryo. Commercially
available in ovo and SC administration devices can be used
for vaccination.

The invention will now be further described by way of the
following non-limiting examples.

EXAMPLES

Construction of DNA inserts, plasmids and recombinant
viral vectors was carried out using the standard molecular
biology techniques described by J. Sambrook et al. (Molecu-
lar Cloning: A Laboratory Manual, 2nd Edition, Cold Spring
Harbor Laboratory, Cold Spring Harbor, N.Y., 1989).

Example 1

Construction of Recombinant vSB1-004 Expressing
NDV-F

The aim of the work is to construct a recombinant SB-1
virus in which an expression cassette containing mouse
cytomegalovirus (mCMV) promoter, Newcastle disease virus
fusion protein (NDV-F), and Simian virus 40 (SV40) poly A
tail is inserted into the intergenic site between US10 and
SORF4 site of SB-1 virus (Table 1 and FIG. 2).

TABLE 1
Characteristics of vSB1-004
Parental
Name virus Promoter gene Poly-A  Locus
vSB1-004 SB-1* mCMVIE Wt-NDV-F SV40  SORF4/US10

of VIId

SB-1*: Merial’s commercial Marek’s Disease Vaccine SB-1(Merial Select Inc., Gainesville,
GA 30503, USA). Vaceine Lot# JV505.

A Newcastle disease virus Fusion Protein (NDV-F) corre-
sponding to genotype VIId sequence (SEQ ID NO:2 encoded
by SEQ ID NO:3) was chemically synthesized (GenScript,
Piscataway, N.J., USA). The F protein cleavage site of this
synthetic gene was altered to match with alentogenic F cleav-
age site sequence and the resultant NDV-F gene sequence has
99% nucleotide as well as 99% amino acid sequence identity
to NDV-F sequence deposited in GenBank under accession
number AY337464 (for DNA) and AAP97877.1 (for protein),
respectively.

Donor Plasmid SB-1 US10mFwt Sbil Construction

A fragment containing the synthetic NDV-F gene was
excised from pUCS57 NDV-F VIId wt plasmid (synthesized by
GeneScript) using Notl and inserted into the same site of
pCDO046 plasmid containing mCMV promoter and SV40
polyA tail. The resultant plasmid, pCD046+NDV-F wt was
digested with EcoRI and Sall and blunt ended with Klenow. A
3.3 kb fragment was gel extracted and ligated to a Smal
digested and dephosphorylated (CIPed) vector (SB1 US10-
SORF4 Sbfl pUC57) containing flanking arms. Ligated
material was transformed using Top10 Oneshot kit (Invitro-
gen, CA, USA). Bacterial colonies were grown in LBamp
broth, plasmid extracted by using Qiagens MiniSpin Prep kit,
and screened for insert orientation using Pstl digestion. The
correct donor plasmid was designated SB-1 10mFwt Sbfl.
Large scale cultures were grown and plasmid extraction was
done using Qiagens Maxi Prep kit. Transient expression of
the maxi preps was verified using Fugene Transfection
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Reagent in Chicken Embryo Fibroblast Cells (CEF’s) and
chicken polyclonal sera against NDV.
Recombinant Generation

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
SB-1 US10 mFwt Sbfl donor plasmid and viral DNA isolated
from vaccine strain of SB-1 virus. Co-electroporation was
performed using 1x10” 2° CEF in 300 pl Opti-MEM and
shocked at 150 volts with 950 capacitance in a 2 mm elec-
troporation cuvette. The transfected cells were seeded into
96-well plate and incubated for 5-7 days. The cells grown in
the 96-well plate were then treated with trypsin and trans-
ferred into two “sisters” 96-well plates and incubated for 5
more days. One set of 96-well plates was used for IFA using
chicken polyclonal sera against NDV-F to identify positive
wells containing recombinants and another set of 96-well
plates was used for recovering the infected cells from the
positive wells.

The recombinant viral purification methods were per-
formed first by 96-well plate duplication and IFA selection for
the wells containing the most IFA positive plaques with the
least amount of IFA negative plaques. Wells matching those
criteria were then harvested and adjusted to 1 ml in DMEM+
2% FBS. From the 1 ml stock, 5-20 pl (depending on the
number of visible plaques) were removed and mixed with
1x107 CEFs in 10 ml DMEM+2% FBS and aliquoted onto a
new 96-well plate to have single SB-1 plaques per well. The
96-well plates were duplicated after 5 days of incubation and
wells that contained plaques were tested for the presence of
recombinant SB-1 and absence of parental virus by IFA and
PCR. Again the wells that appeared to have more recombinant
virus, by comparing the PCR banding results, were harvested
and adjusted to 1 ml and aliquoted onto new 96-well plates.
After three to five rounds of purification of virus infected
cells, recombinant SB-1 expressing NDV-F protein was iso-
lated and the purity of the recombinant virus was tested by
IFA and PCR to confirm the absence of parental virus.
Selected recombinant virus was then passed from one well of
a 96-well plate (PO) to 2xT-25 flasks (P1), then 2xT-75 flasks
(P2), 2xT-175 flasks (P3), and finally 2x850 cm? roller bottles
(pre-MSYV stock or P4). Vials with 2 ml aliquot were stored in
liquid nitrogen. Titrations were performed in triplicate on
CEFs and a titer of 1x10° pfu/ml was obtained for SB1-004.
Expression Analysis

For immunofluorescence testing, the P3 material was
diluted 1:100 in media. Approximately 50 pA of the diluted
virus was added to 10 ml of DMEM+2% FBS with 1x107
CEFs and then aliquoted onto a 96 well plate (100 ul/well).
The plates were incubated for 5 days at 37° C.+5% CO, until
viral plaques were visible. The plates were fixed with 95%
ice-cold acetone for three minutes and washed three times
with PBS. Chicken anti-sera against Newcastle Disease Virus
(1ot#C0139, Charles Rivers Laboratory) at 1:1000 was added
and the plates were incubated at 37° C. for 1 hour. After one
hour incubation, the plates were washed three times with PBS
and FITC anti-chicken (cat# F8888, Sigma) was added at
1:500. Again the plates were incubated at 37° C. for 1 hour.
After one hour incubation the cells were rinsed three times
with PBS and visualized with a fluorescent microscope using
fluorescein isothiocyanate (FITC) filter. All examined
plaques of vSB1-004 were found to express NDV-F protein
(FIG. 3).

Analysis of Recombinant by PCR

DNA was extracted from a stock virus by phenol/chloro-
form extraction, ethanol precipitated, and resuspended in 20
mM HEPES. PCR primers were designed to specifically iden-
tify the NDV-F VIId gene, the promoter, the SV40 poly A and
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the SB-1 flanking arms (see FIG. 4). Primers, specificto HVT
(strain FC126), MDV serotype 3 (MB080+MBO081) were also
included in the analysis to check the purity of the recombinant
virus from SB-1 parental virus. PCR was performed using
200 ng of DNA template along with the specified primers
pairs.

The PCR reactions with all primer pairs resulted in the
expected PCR products and banding patterns. The PCR
results demonstrate that recombinant virus vSB1-004 carries
the intended expression cassette and the virus stock is free
from detectable amounts of parental SB-1 virus (FIG. 5).

The nucleotide sequence of the donor plasmid SB-1
US10mFwt Sbil (SEQ ID NO:41) is shown in FIG. 20.

Based on PCR testing and immunofluorescence analysis,
vSB1-004 is a recombinant SB-1 expressing a NDV-F gene
under the control of mCMV promoter. Recombinant vector
vSB1-004 is free of any detectable parental SB-1 virus or
potential HVT contaminant.

Example 2

Construction of Recombinant vSB1-006 Expressing
NDV-F

The aim of the work is to construct a recombinant SB-1
virus in which an expression cassette containing SV40 pro-
moter, Newcastle disease virus fusion protein (NDV-F), and
synthetic polyA tail is inserted between the UL55 and LORFS
site of SB-1 virus (Table 2).

TABLE 2
Characteristics of vSB1-006
Parental
Name virus Promoter gene Poly-A Locus
vSB1-006 SB-1 SV40 Opt-NDV-F  Syn ULS55/
of VIId LORF5
A Newcastle disease virus Fusion Protein (NDV-F) corre-

sponding to a consensus codon-optimized genotype VIId
sequence (SEQ ID NO:2 encoded by SEQ ID NO:1) was
chemically synthesized (GeneArt).

Donor Plasmid SB-1 UL55 SV Fopt Syn Tail Sbfl Construc-
tion

A synthetic SB-1 ULS55-LOrf5 Sbfl plasmid covering
approximately 1 kb sequence on each side of the insertion site
(GenScript) was digested with Sbl and dephosphorylated. A
synthetic SV OptF syn tail pUCS57 plasmid (Genscript) was
digested with Sbfl and a 2239 base pair fragment was gel
extracted and ligated to the Sb{l digested vector to create the
new SB1 ULS5 SVFopt syn tail Sbfl donor plasmid.
Recombinant Generation, Expression Analysis and PCR
Testing

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid SB1 UL55 SV Fopt syn tail Sbfl and viral
DNA isolated from vaccine strain of SB-1 virus. Essentially
the procedure described in example 1 for vSB1-004 was
followed to generate, plaque purify and characterize recom-
binants by immunofluorescence and PCR.

The nucleotide sequence of the donor plasmid SB1 UL55
SVFopt syn tail Sbil (SEQ ID NO:42) is shown in FIG. 20.
Recombinant Generation and Expression Analyses

Genomic DNA of SB-1 virus was co-electroporated with
SB-1 UL5S5 SV Fopt syn tail Sbil donor plasmid to generate
recombinant SB-1 using homologous recombination tech-
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nique. Recombinant virus was separated from parental SB-1
virus by immunofluorescent positive well selection and PCR
screening in multiple rounds of plaque purification. A plaque
purified recombinant SB-1 virus expressing the NDV-F pro-
tein, designated vSB1-006, was scaled up from tissue culture
flasks to 2x850 cm?” roller bottles. After about 72 hrs post
infection in roller bottles, the infected CEFs were harvested.
Aliquots were frozen in liquid nitrogen containing 10% FBS
and 10% DMSO. Titrations were performed in triplicate on
CEFs and a titer of 8x10° pfu/ml was obtained for SB1-006.

Immunofluorescence was preformed using chicken anti-
sera (lot# C0139, Charles Rivers Laboratories) followed by a
FITC labeled anti-chicken IgG (cat#02-24-06, KPL). All
examined plaques of vSB1-006 were found to express NDV-F
protein (FIG. 6).

PCR Analysis of vSB1-006

Purity of recombinant virus was verified by PCR using
primer pairs that are specific to the SB-1 flanking arms,
codon-optimized NDV-F VIId, SV40 promoter as well as
primer pairs specific to HVT (see FIG. 7). PCR reactions with
all primer pairs resulted in the expected PCR products and
banding patterns. In addition, there was no evidence of the
parental SB-1 virus in vSB1-006 (FIG. 8).

Based on PCR testing and immunofluorescence analysis, it
is confirmed that vSB1-006 is a recombinant SB-1 expressing
a codon-optimized NDV-F gene under the control of SV40
promoter. Recombinant vector vSB1-006 is free of any
detectable amount of parental SB-1 virus and potential HVT
contaminant.

Example 3

Construction of Recombinant vSB1-007 Expressing
NDV-F

The aim of the work is to construct a recombinant SB-1
virus in which an expression cassette containing SV40 pro-
moter, NDV-F gene corresponding to the F sequence of geno-
type VIId of NDV is used to replace the coding sequence of

glycoprotein C (gC or UL44) of SB-1 virus (Table 3).
TABLE 3
Characteristics of vSB1-007
Parental
Name virus Promoter gene Poly-A Locus
vSB1-007 SB-1 SV40 Opt-NDV-F  (endogeneous  gC
of VIId from gC gene)

A Newcastle disease virus Fusion Protein (NDV-F) corre-
sponding to a consensus codon-optimized genotype VIId
sequence (SEQ ID NO:2 encoded by SEQ ID NO:1) was
chemically synthesized (GeneArt).

Donor Plasmid pSB1 44 Cds SVOptF Construction

A synthetic pSB1 44 cds plasmid containing flanking arms
was generated by gene synthesis (GenScript). The pSB1 44
cds was digested with Sbfl, dephosphorylated. Another plas-
mid named SV-OptF-syn no polyA tail-pUCS57 was digested
with Sbil and 2.1 kb fragment containing SV40 promoter and
NDV-F gene was gel extracted, ligated into the Sbil digested
vector and transformed using the Top10 Oneshot kit (Invitro-
gen). Bacterial colonies were grown in LB-ampicillin media
(100 ug/ml), and plasmids were extracted by using Qiagen
Mini Spin Prep kit, and screened for insertions by EcoRI and
Ncol digestion. The resultant donor plasmid was designated
pSBI1 44 cds SVOptF.
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The synthetic plasmid pSB1 44 cds (SEQ ID NO:36 in
FIG. 20) can also be used as a donor plasmid without further
modification (without inserting NDV-F expression cassette)
to generate a recombinant SB-1 lacking the glycoprotein (gC)
gene.

Recombinant Generation and Expression Analyses

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid pSB1 44 cds SVOptF and viral DNA isolated
from vaccine strain of SB-1 virus. Essentially the procedure
described in example 1 for vSB1-004 was followed to gener-
ate, plaque purify and characterize recombinants by immun-
offuorescence. A plaque purified recombinant SB-1 virus
expressing the NDV-F protein, designated vSB1-007, was
scaled up from T-25 tissue culture flasks to 10xT-150 cm?
flasks. Infected CEF cells were harvested and aliquots were
frozen in liquid nitrogen containing 10% FBS and 10%
DMSO. Titrations were performed in triplicate on CEFs and
a titer of 7.2x10* pfu/ml was obtained for SB1-007.

Immunofluorescents was performed using chicken anti-
sera (lot# C0139, Charles Rivers Laboratories) followed by a
FITC labeled anti-chicken IgG (cat#02-24-06, KPL). All
examined plaques of vSB1-007 were found to express NDV-F
protein (FIG. 9).

PCR Analysis of vSB1-007

Viral DNA was extracted from SB1-007 from P.1 through
P.6 by QIA DNeasy Blood & Tissue Kit (Qiagen). PCR prim-
ers were designed to specifically identify the presence of
NDV F (codon-optimized), the SV40 promoter and the flank-
ing arms of UL44 (see FIG. 10). PCR amplifications were
preformed using 200 ng of DNA template along with the
specified primer pairs.

Similarly, a standard homologous recombination proce-
dure using synthetic plasmid pSB1 44 cds and viral DNA
isolated from vaccine strain of SB-1 virus will generate a
recombinant SB-1 in which the coding region of gC gene is
deleted. Two PCR primers (SB1 43.F and SB1 45.R, Table 4)
will produce a PCR product of 103 nucleotides for a gC-
deleted recombinant SB-1 versus a 1540 nucleotides for the
parent SB-1 virus.

Purity of recombinant virus was verified by PCR using
primer pairs that are specific to the SB-1 flanking arms,
codon-optimized NDV-F VIId, SV40 promoter as well as
primer pairs (MB0O80+MBO081) specific to HVT. PCR reac-
tions with all primer pairs resulted in the expected PCR prod-
ucts and banding patterns. In addition, there is no evidence of
the parental SB-1 virus in vSB1-007 (Tables 4-5 and FIG. 11).

TABLE 4
PCR primers

Primer SEQ ID NO: Sequence (5' to 3')
SB1 43.F 27 GCTCTCGGAGACGCGGCTCGC
SB1 45.R 28 GCTCTTGTAACATCGCGGACG
SV40 promoter.F 29 AGCTTGGCTGTGGAATGT
Oopt F 24 ACTGACAACACCCTACATGGC
HVTUS10.FP 30 CCGGCAACATACATAATGTG
HVTUS10.RP 31 GGCACTATCCACAGTACG
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TABLE 5

Expected amplicon size

Expected amplicon size (bp)

Primer pairs SB-1 vSB1-007/pSB1 44 cds SVOptF
SB1 43.F + SB1 45.R 1540 2188
SV40promoterF + SB1 45.R None 2113
OptF + SB1 45.R None 611
HVTUS10.FP + HVTUS10.RP None None

Based on PCR testing and immunofluorescence analysis, it
is confirmed that vSB1-007 is a recombinant SB-1 expressing
a codon-optimized NDV-F gene under the control of SV40
promoter. The NDV-F expression cassette was successfully
used to replace the gC gene of SB1, demonstrating that gC is
dispensable for in vitro propagation of SB-1 virus. Recombi-
nant vector vSB1-007 is free of any detectable amount of
parental SB-1 virus or HVT.

The nucleotide sequence of the donor plasmid pSB1 44 cds
SVOptF (SEQ ID NO:43) is shown in FIG. 20.

Example 4

Construction of Recombinant vSB1-008 Expressing
NDV-F

The aim of the work is to construct a recombinant SB-1
virus in which an expression cassette containing SV40 pro-
moter, NDV-F gene corresponding to the F sequence of CA02
strain of NDV, and synthetic polyA tail is inserted between
the UL55 and LORFS site of SB-1 virus (Table 6).

TABLE 6

Characteristics of vSB1-008

Parental
Name virus Promoter gene Poly-A Locus
vSB1-008 SB-1 SV40 Opt-NDV-F  Syn UL55/
of CA02 LORF5

An NDV-F corresponding to a codon-optimized genotype
V (CAO02 strain) sequence (SEQ IDNO:9 encoded by SEQ ID
NO:8) was chemically synthesized (GeneArt). The F protein
cleavage site of this synthetic gene was altered to match a
lentogenic F cleavage site sequence and the resultant NDV-F
gene sequence has 99% amino acid sequence identity to
NDV-F sequence deposited in GenBank (ABS84266).
Donor Plasmid SB1 ULS55 SV CaFopt Syn Tail Sbfl Con-
struction

A synthetic SB-1 UL55-LOrt5 Sbfl plasmid (Genscript)
containing approximately 1 kb sequence of each side of the
insertion site was digested with Sbfl and dephosphorylated. A
synthetic SV OptF syn tail pUCS57 plasmid (Genscript) was
digested with Sbfl and a 2239 base pair fragment containing
syn tail was gel extracted and ligated to the Sbfl digested
vector to create the new SB1 ULS55 SVFopt syn tail Sbil
donor plasmid. This donor plasmid was then digested with
Notl, CIPed, and a 5196 base pair fragment was gel extracted.
A synthetic NDV-F CAO2 CSmut 0813005 pVR101 donor
plasmid (GeneArt) was digested with Notl and a 1677 base
pair fragment was gel extracted and ligated to the Notl
digested and CIPed ULS5S5 vector resulting in donor plasmid
SB1 UL55 SV CaFopt syn tail Sbil.
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Recombinant Generation and Expression Analysis

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid SB-1 UL55 SV CaFopt syn tail Sbil and viral
DNA isolated from vaccine strain of SB-1 virus. Essentially
the procedure described in example 1 was followed to gener-
ate and characterize recombinants by immunofluorescence
and PCR.

Recombinant virus was separated from parental SB-1 virus
by immunofluorescent positive well selection and PCR
screening in multiple rounds of plaque purification. A plaque
purified recombinant SB-1 virus expressing the NDV-F pro-
tein, designated vSB1-008, was scaled up from tissue culture
flasks to 2x850 cm? roller bottles. After about 72 hrs post
infection in roller bottles, the infected CEFs were harvested.
Aliquots were frozen in liquid nitrogen containing 10% FBS
and 10% DMSO.

Immunofluorescence was performed using chicken anti-
sera (Charles Rivers Laboratories) followed by a FITC
labeled anti-chicken 1gG (KPL) (FIG. 12).

PCR Analysis of vSB1-008

Purity of recombinant virus was verified by PCR using
primer pairs that are specific to the SB-1 flanking arms,
codon-optimized NDV-F VIId, SV40 promoter (see FIG. 13)
as well as primer pairs (MB080+MBO081) specific to HVT,
MDYV serotype 3. PCR reactions with all primer pairs resulted
in the expected PCR products and banding patterns. In addi-
tion, there is no evidence of the parental SB-1 virus in vSB1-
008 (FIG. 14).

The nucleotide sequence of the donor plasmid SB-1 UL55
CaFopt syn tail Sbil (SEQ ID NO:44) is shown in FIG. 20.

Based on PCR testing and immunofluorescence analysis, it
is confirmed that vSB1-008 is a recombinant SB-1 expressing
a codon-optimized NDV-F gene under the control of SV40
promoter. Recombinant vector vSB1-008 is free of any
detectable parental SB-1 virus or HVT.

Example 5

Construction of Recombinant vSB1-009 and
vSB1-010 Expressing NDV-F

The aim of the study is to construct a recombinant SB-1
viral vector vSB1-009 in which an expression cassette con-
taining SV40 promoter and Newcastle disease virus fusion
(NDV-F) gene is inserted to replace UL44 coding (gC)
sequence of SB-1 and to construct a recombinant SB-1 viral
vector vSB1-010 in which an additional expression cassette
containing guinea pig CMV promoter and NDV-F gene is
inserted in SORF-US2 locus of SB1-009 vector backbone.

Example 5.1

Construction of vSB1-009

A donor plasmid pSB1 44 cds SV FCAopt was constructed
containing UL.44 flanking arms of SB1 virus, SV40 promoter
and NDV F codon optimized gene sequence (SEQ ID NO:8,
coding for SEQ ID NO:9) (Table 7).
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TABLE 7

Characteristics of vSB1-009

22
virus specific protein expression with dual IFA. The expres-
sion of NDV F protein completely matched with SB-1 virus
antigen expression in each virus plaque (Table 8).

Parental
Name virus Promoter F gene Poly-A Locus 5 TABLE 8
vSB1-009 SBI1 SV40 Opt-NDV-F  (endogeneous UL44 Dual IFA of vSB1-009
of CAO2 from gC gene) (gC)

Generation of Recombinant Virus

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid pSB1 44 cds SV FCAopt and viral DNA
isolated from SB-1 virus infected CEFs. Essentially the pro-
cedure described in example 1 was followed to generate,
plaque purify and characterize recombinants by immunofluo-
rescence.

After two rounds of plaque purification, pure recombinant
virus (vSB1-009) was isolated and the purity of vSB1-009
was tested by IFA and PCR to validate the appropriate inser-
tion as well as no remnant parental virus.

PCR Analysis

Viral DNA was extracted from vSB1-009 pre-master seed
virus (pre-MSV) stock by QIA DNeasy Blood & Tissue Kit
(Qiagen). PCR primers were designed to identify the pres-
ence ofthe NDV F optimized, the NDV F wild type, the SV40
promoter, the mCMYV promoter, the UL44 flanking arms of
SB-1 virus and HVT virus. PCR amplifications were per-
formed using approximately 200 ng of DNA template along
with the primer pairs.

PCR amplification with various primers confirmed that the
vSB1-009 has the expected amplification patterns and ampli-
cons.

Expression Analysis

Indirect immunofluorescent assay (IFA) was performed on
the vSB1-009 pre-MSV stock to examine the expression of
NDV F gene and SB-1 virus antigen. The CEFs that were
inoculated with vSB1-009 were fixed with ice-cold 95%
acetone for three minutes at room temperature and air-dried
for 10 min. The plates were washed with PBS, then two
primary antibodies, chicken anti-Newcastle Disease Virus
sera  (Charles Rivers Laboratories cat#10100641,
lot#C0117A) at 1:500 dilution and Y5.9 monoclonal antibody
against SB-1 virus (Merial Select, Gainesville, Ga.) at 1:3000
dilution were added and the plates were incubated for 45 min
at 37° C. After three washes with PBS, two secondary anti-
bodies, goat anti-chicken IgG-fluorescein (KPL) at 1:500
dilution and donkey anti-mouse IgG-Alexa Fluor 568 (Mo-
lecular Probe) at 1:250 dilution were added. The plates were
incubated at 37° C. for 45 min and followed by three washes
with PBS. The wells were screened for IFA positive plaques
with a fluorescent microscope using fluorescein isothiocyan-
ate (FITC) and tetramethylrhodamine isothiocyanate
(TRITC)-filters of Nikon Eclipse Ti inverted microscope.
Similarly, reactivity of vSB1-009 with NDV F Mab was
examined by Dual IFA using anti-MDV serum (Charles River
Laboratories (1/300 dilution) and anti-NDV F monoclonal
antibody (1/300 dilution) as primary antibody. The goat anti-
chicken IgG-fluorescein (KPL) (1:500 dilution) and donkey
anti-mouse 1gG-Alexa Fluor 568 (Molecular Probe) (1:250
dilution) were used as secondary antibodies. The wells were
observed to identify the IFA positive plaques with a fluores-
cent microscope using FITC- and TRITC-filters of Nikon
Eclipse Ti inverted microscope.

IFA results indicate that vSB1-009 expresses the NDV F
protein in virus-infected CEF. Over 500 vSB1-009 plaques
were counted for NDV F protein expression as well as SB-1
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Dual IFA plate#1
(total 189 plaques)

Dual IFA plate#2
(total 361 plaques)

Anti-NDV Anti-SB-1 Anti-NDV Anti-SB-1
serum positive Mab positive serum positive Mab positive
Virus plaques plaques plaques plaques
vSB1-009 189 189 361 361

NDV F Mab reactivity was confirmed by Dual IFA. Over
200 vSB1-009 plaques were examined for NDV F Mab reac-
tivity as well as anti-MDV serum reactivity. The reactivity
with NDV F Mab completely matched with anti-MDV serum
reactivity in each virus plaque (Table 9).

TABLE 9
Reactivity of vSB1-009 with anti-NDV F Mab
Dual IFA (total 254 plaques)
Anti-MDV Anti-NDV F
serum positive Mab positive
Virus plaques plaques
vSB1-009 254 254
Southern Blot Analysis
Total genomic DNA was extracted from vSB1-009 pre-
MSYV stock infected CEFs. The genomic DNA of vSB1-009,

SB-1 virus (negative control), pSB1 44 cds SV FCA opt
donor plasmid were digested at 37° C. with EcoRI, Ncol, and
Kpnl restriction endonucleases separately. The restriction
fragments were separated by a 0.8% agarose gel electro-
phoresis and transferred onto a positively charged Nylon
membrane. After transfer, the membrane was treated with
0.4M NaOH and then neutralized with 2xSSC—HCI buffer.
The membrane was then air dried and UV crosslinked.

Following the North2South Chemiluminescent Hybridiza-
tion and Detection Kit (Thermo Scientific cat#89880) manu-
facturers’ instructions, the membrane was pre-hybridized for
1 hr and then hybridized with the probe at 55° C. for over-
night. For hybridization, two probes were used; 1) the Sbfl
fragment of pSB1 44 cds SV FCA opt as NDV F cassette
probe, 2) the Smal-EcoRI fragment of pUC57 SB1 44 arm
(GenScript) as recombination arm probe. After the overnight
hybridization, several stringency washes were conducted
until the membrane was placed in blocking buffer with the
addition of Streptavidin-HRP. After rinsing the membrane of
any unbound Streptavidin-HRP, the substrate solution of
Luminal and peroxide were added. The membrane was then
exposed to X-ray film and the film was developed.

The Southern blot results were as expected based on Vector
NTI map analysis. The NDV F cassette (SV40 promoter,
NDV-F CA02 codon optimized gene) replaced the UL44
coding sequences of SB-1 virus.

Genomic Analysis

The genomic DNA of vSB1-009 pre-MSV stock was con-
ducted by nucleotide sequence determination of the region of
recombination arm as well as inserted gene cassette. Primers
were designed and used to amplify the entire NDV-F gene
cassette including the recombination arms.
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The vSB1-009 sequence (donor plasmid pSB1 44 cds SV
FCAopt) containing the recombinant arms, SV40 promoter
and NDV F codon-optimized gene was confirmed to be cor-
rect as shown in SEQ 1D NO:37 (FIG. 20).

Western Blot Analysis

The CEF monolayer was infected with vSB1-009 pre-
MSV at MOI ~0.1. After a 5-day incubation, the CEFs were
pelleted and washed with PBS followed by lysis with IP
Lysis/Wash buffer of Pierce Classic IP Kit (Thermo Scientific
cat#26146) according to the manufacturers’ protocols. The
lysate was pre-cleared and incubated with 100 ul of anti-NDV
F monoclonal antibody to make the immune complex. The
immune complex was captured by Protein A/G Plus Agarose
and after removing of the un-bounded immune complex by
washing steps, the 50 ul of sample buffer was used to elute
under non-reducing conditions. The uninfected CEFs were
included as a control. The 20 ul of eluted samples were
separated in 10% Bis-Tris gels by electrophoresis. After the
electrophoresis, the separated proteins in a gel were trans-
ferred onto PVDF membrane. The Protein Detection TMB
Western Blot Kit (KPL cat#54-11-50) was used to detect the
NDV antigens onto PVDF membrane with chicken anti-NDV
serum  (Charles River Laboratories Laboratories
cat#10100641, 1ot#C0117A), and goat anti-chicken IgG-per-
oxidase conjugate (KM, cat#14-24-06) following the manu-
facturers’ protocols.

The NDV F protein expression of vSB1-009 was con-
firmed by two-step immunodetection. First, the expressed
NDV F proteins from vSB1-009 infected CEF lysate were
captured by the immunoprecipitation using anti-NDV F
monoclonal antibody 001C3. Subsequently Western blot
analysis using anti-NDV polyclonal serum (Charles River
Laboratories cat#10100641, lot#C0117A) was applied to
detect the NDV F protein in the captured samples (NDV F
protein-monoclonal antibody complex) (FIG. 15). An
approximately 55 kDa protein in vSB1-007 pre-MSV lysates
was detected by anti-NDV serum that corresponding the
expected size of NDV F1 fusion protein (FIG. 15).

Example 5.2
Construction of vSB1-010

Donor Plasmid SB1US2 gpVIldwtsyn Construction

Using the plasmid HVT SOrf3-US2 gpVar-Ewt Syn, the
gpCMYV, Varient E, Syn tail was removed by Sbfl digestion.
This fragment was ligated into the SB1 US2 donor plasmid.
The Varient E gene was cut out by Notl and replaced by
NDV-F VIId wt. The synthetic NDV-F VIId wild type gene
(SEQ ID NO:3 encoding SEQ ID NO:2) was excised from
pUC57 NDV-F VIId wt plasmid (synthesized by GeneScript)
using Notl digestion. Ligated material was transformed using
Topl0 Oneshot kit (cat#C404002, Invitrogen). Bacterial
colonies were grown in LBamp broth, plasmid extracted by
using Qiagens MiniSpin Prep kit, and screened for insert
orientation using Ncol+Sall digestion. The correct donor
plasmid was designated pSB1 US2 gpVIIdwt Syn. Table 10.1
shows the features unique to the construct around the expres-
sion cassettes, including the respective sequences. Large
scale cultures were grown and plasmid extraction was done
by using Qiagens Maxi Prep kit. Transient expression of the
maxi preps was verified using Fugene Transfection Reagent
in Chicken Embryo Fibroblast Cells (CEF’s) and chicken
polyclonal sera against NDV-F.
Recombinant Generation

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
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pSB1 US2 gpVIIdWt Syn donor plasmid and viral DNA
isolated from vSB1-009 (vSB1-009 is already a recombinant
virus expressing CAO2 F gene of NDV). Essentially the pro-
cedure described in example 1 for was followed to generate,
plaque purify and characterize recombinants by immunofluo-
rescence.

After five rounds of plaque purification, pure recombinant
virus (vSB1-010) was isolated and the purity of vSB1-010
was tested by IFA and PCR to validate the appropriate inser-
tion as well as no remnant parental virus.

TABLE 10.1

Characteristics of v§B1-010

Parental
Name virus Promoter Fgene Poly-A Locus
vSB1-010 vSB1-  Guineapig NDV-F Synthetic SORF4-US2
009 CMV VIId

Sequencing of the insert region confirmed that vSB1-010
contains the correct sequences of guinea pig CMV promoter
and the NDV-F VIId wt gene as shown in the sequence of the
donor plasmid SB1US2 gpVIldwtsyn (SEQ ID NO:57).
Analysis of Recombinant by PCR

DNA was extracted from a stock virus by phenol/chloro-
form extraction, ethanol precipitated, and resuspended in 20
mM HEPES. PCR primers were designed to specifically iden-
tify the NDV-F VIId wt gene, the promoter, the polyA, as well
as, the purity of the recombinant virus from SB1 parental
virus. PCR was performed using 200 pug of DNA template
along with the specified primers pairs indicted in Table 1.
PCR cycling conditions are as follows (unless otherwise
noted): 94° C.—2 min; 30 cycles of 94° C.—30 sec, 55°
C.—30 sec, 68° C.—3 min; 68° C.—5 min.

Purity of recombinant virus was verified by PCR using
primer pairs that are specific to the SB1 flanking arms, the
gpCMYV promoter, the NDV-F VIId wt gene and the syn tail.
Primers, specific to HVT, MDV serotype 3 (MB080+MBO081)
were also included in the analysis. The PCR results demon-
strate that recombinant virus vSB1-010 carries the intended
expression cassette and the virus stock is free from detectable
amounts of parental SB1-009 virus.

Immunofluorescent Staining of Recombinant vSB1-010
Virus Expressing Two NDV-F Proteins

For immunofluorescence testing, the P3 material was
diluted 1:100 in media. Approximately 50 ul of the diluted
virus was added to 10 ml of DMEM+2% FBS with 1x107
CEFs and then aliquoted onto a 96 well plate (100 pl/well).
The plates were incubated for 5 days at 37° C.+5% CO, until
viral plaques were visible. The plates were fixed with 95%
ice-cold acetone for three minutes and washed three times
with PBS. Chicken anti-sera against Newcastle Disease Virus
(1ot#C0139, Charles Rivers Laboratory) at 1:1000 was added
and the plates were incubated at 37° C. for 1 hour. After one
hour incubation, the plates were washed three times with PBS
and FITC anti-chicken (cat# F8888, Sigma) was added at
1:500. Again the plates were incubated at 37° C. for 1 hour.
After one hour incubation the cells were rinsed three times
with PBS and visualized with a fluorescent microscope using
fluorescein isothiocyanate (FITC) filter.

The immunofluorescent staining results indicate that
vSB1-010 exhibited a very strong expression of the NDV-F
protein when the polyclonal sera against both CA02 and VIId
F proteins of NDV were used.
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Conclusion

Based on PCR testing and immunofluorescence analysis,
vSB1-010 is a recombinant SB-1 in which VIId-F gene of
NDV under the control of gpCMV promoter was successfully
inserted into a vSB1-009, which already expresses the
CAOQ2-F gene of NDV. Consequently vSB1-010 carries both
VIIdand CAO2 F genes of NDV genotypes and itis free of any
detectable parental vSB1-009.

Example 6

Construction of Recombinant vHHVT Vectors
Expressing NDV-F

Preparation of Donor Plasmid pHM103+Fopt for vHVT114

The plasmid pHM103 (Merial Limited) containing the
Intergenic I arms of HVT FC126, SV40 promoter and SV40
poly A was digested with Notl, dephosphorylated, and the 5.6
kb fragment was gel extracted. A Notl flanked 1.7 kb frag-
ment of a chemically synthesized codon-optimized genotype
VIId NDV-F gene (SEQ ID NO:1, coding for SEQ ID NO:2)
was also Notl digested and the 1.7 kb fragment was gel
extracted. The 5.6 and 1.7 kb fragments were ligated to create

pHM103+Fopt (Table 10.2).
TABLE 10.2
Characteristics of vHVT114
Parental
Name virus Promoter F gene Poly-A  Locus
vHVT114 HVT SV40 Opt-VIId  SV40 1G1
FC126 strain

Generation of Recombinant HV'T Viral Vector

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid pHM103+Fopt and viral DNA isolated from
the HVT strain FC126 (Igarashi T. et al., J. Gen. Virol. 70,
1789-1804, 1989). Essentially the procedure described in
example 1 was followed to generate, plaque purify and char-
acterize recombinants by immunofluorescence.

After five rounds of plaque purification, a recombinant
virus designated as vHVT114 was isolated and the purity was
tested by IFA and PCR to confirm NDV-F expression and the
absence of parental virus.

PCR Analysis of Recombinant vHVT114

DNA was extracted from vHVT114 by phenol/chloroform
extraction, ethanol precipitated, and was resuspended in 20
mM HEPES. PCR primers were designed to specifically iden-
tify the presence of the codon optimized NDV-F, the SV40
promoter, as well as, the purity of the recombinant virus from
FC126 CL2 parental virus.

The PCR results showed that the sizes of PCR products
after gel electrophoresis correspond well with the expected
sizes and the banding patterns.

Sequence Analysis of the Inserted Region in Recombinant
vHVT114

Analysis of vVHVT114 genomic DNA region was per-
formed by PCR amplification. Total of 10 primers were used
to amplify the entire cassette, as well as, beyond the flanking
BamHI-I arms used in the donor plasmid. The 4.727 kb PCR
product was gel purified and the entire fragment was
sequenced using the sequencing primers. The sequence result
confirmed that the vHVT114 contains the correct SV40 pro-
moter, the codon-optimized NDV-F and the SV40 polyA
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sequences that match exactly the sequence described for the
donor plasmid pHM103+Fopt in SEQ ID NO:38 (see FIG.
20).
Western Blot Analysis of Recombinant vHVT114

Approximately 2x10° chicken fibroblast cells were
infected at ~0.1 MOI with vHVT114 Pre-MSV. After two
days of incubation at 37° C., infected as well as uninfected
cells were harvested using a cell scraper after removing the
media and rinsing with PBS. The cells were harvested with 1
ml of PBS and centrifuged. The cell pellets were lysed by
following the Pierce Classic IP Kit (Thermo Scientific). 100
ul of the anti-NDV-F monoclonal antibody 001C3 (Merial
Limited) was used to form the immune complex. The anti-
body/lysate sample was added to Protein A/G Plus Agarose to
capture the immune complex. The immune complex was
washed three times to remove non-bound material and then
eluted in 50 ul volume using sample buffer elution under
non-reducing condition. After boiling for 5 minutes, 10 pl of
the samples were loaded into a 10% Acrylamide gel (Invitro-
gen). The PAGE gel was run in MOPS buffer (Invitrogen) at
200 volts for 1 hour. Then the gel was transferred onto a
PVDF membrane.

The Protein Detector Western Blot Kit TMB System (KPL,
cat#54-11-50) was used for blotting the PVDF membrane by
using the reagents and following manufacturer’s directions.
After blocking the membrane for 1 hour at room temperature,
the membrane was then rinsed three times in 1x Wash Buffer,
five minutes each and then soaked in blocking buffer contain-
ing 1:1000 dilution of chicken serum raised against NDV
virus (Lot # C0139, Charles River Laboratories). After wash-
ing three times in a washing buffer, the membrane was incu-
bated with a peroxidase labeled goat anti-chicken IgG (KPL,
cat#14-24-06) at a dilution of 1:2000 for 1 hour at room
temperature. The membrane was then rinsed three times in 1x
Wash Buffer, five minutes each. 5 ml of TMB membrane
peroxidase substrate was added to the membrane and gently
rocked for about 1 minute. The developing reaction was
stopped by placing the membrane into water.

The immunoprecipitation and Western blot technique
detected an approximately 55 kD protein in vHVT114 sample
that corresponds to the expected size of F1 component of the
NDV-F protein (FIG. 16).

Generation and Characterization of Other HVT Recombi-
nants

Generation and characterization of other HVT recombi-
nants, such as vlHHVT039, viHVT110, vHVTI111, vHVT112,
vHVT113, and vHVT116 were essentially done in the same
way as for vHVT114 described above. The generation and
characterization of recombinant HVT viral vectors were also
described in U.S. patent application Ser. No. 13/689,625 filed
on Nov. 29, 2012 (Merial limited), which is incorporated
herein by reference in its entirety. Table 11 shows the features
unique to each construct around the expression cassettes,
including the respective sequences.

TABLE 11
Characteristics of the expression cassettes
of single HVT recombinants
Parental
Name virus Promoter F gene Poly-A Locus
vHVTO039 HVT MDV gB Wtnm-Texas  SV40 1G1
vHVT110 HVT mCMVIE  Wt-VIId SV40 1G1
vHVTI111 HVT SV40 Wt-VIId SV40 1G1
vHVT112 HVT MCMVIE WtYZCQ  SV40 1G1
vHVT113 HVT MCMVIE  Wt-Texas SV40 1G1
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TABLE 11-continued

Characteristics of the expression cassettes
of single HVT recombinants

Parental
Name virus Promoter F gene Poly-A Locus
vHVT114 HVT SV40 Opt-VIId SV40 1G1
vHVT116 HVT SV40 Opt-NDV-F  SV40 1G1
of CAO2
Example 7

Construction of Double HVT Vectors Expressing
NDV-F and IBDV VP2, and Double HVT Vectors
Expressing IBDV VP2 Variants

Preparation of Donor Plasmid pHVT US2 SV-Fopt-synPA
for vHVT306

The donor plasmid pHVT US2 SV-Fopt-synPA was con-
structed containing SV40 promoter, synthetic NDV F codon
optimized VII gene, synthetic polyA tail flanked by the
SORF3 and US2 arm sequences of HVT FC126.
Generation of Recombinant Virus

A standard homologous recombination procedure was fol-
lowed by co-electroporation of secondary CEF cells using
donor plasmid pHVT US2 SV-Fopt-synPA and viral DNA
isolated from vHVT13 (an HVT vector expressing the IBDV
VP2 gene, Merial Limited). Essentially the procedure
described in example 1 was followed to generate, plaque
purity and characterize recombinants by immunofluores-
cence.

After two rounds of plaque purification, pure recombinant
virus (VHVT306) was isolated and the purity of vHVT306
was tested and confirmed by IFA and PCR.

PCR Analysis

Viral DNA was extracted from vHVT306 pre-master seed
virus (pre-MSV) stock by QIA DNeasy Blood & Tissue Kit
(Qiagen). PCR primers were designed to identify the pres-
ence ofthe NDV F optimized, the NDV F wild type, the SV40
promoter, the mCMV promoter, the flanking arms of US2
HVT virus and SB-1 virus.

PCR amplification with various primers confirmed that the
vHVT306 had the expected amplification patterns and ampli-
cons.

Genomic Analysis

The genomic DNA of vHVT306 pre-MSV stock was
sequenced to verity the sequence of the recombination arm
region as well as inserted gene cassette.

Primers were designed to amplify the entire inserted gene
cassette including recombination arm used in donor plasmid.
Analysis of VHVT306 genomic DNA was performed by PCR
amplification and followed by nucleotide sequence determi-
nation.

The vHVT306 (donor plasmid pHVT US2 SV-Fopt-
synPA) containing the recombinant arms, SV40 promoter and
NDV F codon-optimized gene was confirmed to be correct as
shown in SEQ ID NO:45 (FIG. 20).

Western Blot Analysis

The NDV F protein expression of vHVT306 was con-
firmed by two-step immunodetection. First, the expressed
NDV F proteins from vHVT306 infected CEF were captured
by the immunoprecipitation using anti-NDV F monoclonal
antibody 001C3 (Merial Limited). Subsequently Western blot
analysis using anti-NDV polyclonal serum (Charles River
Laboratories) was applied to detect the NDV F protein in the
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captured samples (NDV F protein-monoclonal antibody
complex). A 55 kDa protein in vHVT306 pre-MSV lysates
was detected by anti-NDV serum which corresponds to the
expected size of NDV F1 fusion protein.
Generation and Characterization of Other Double HVT
Recombinants

Generation and characterization of double HVT recombi-
nants, such as vlHHVT301, vHVT302, vHVT303, vHVT304,
vHVT202, and vHVT307 were essentially done in the same
way as for vHVT306 described above. The generation and
characterization of recombinant HVT viral vectors were also
described in U.S. patent application Ser. No. 13/689,625 filed
on Nov. 29, 2012 (Merial limited), which is incorporated
herein by reference in its entirety. Table 12 shows the features
unique to each construct around the expression cassettes,
including the respective sequences.

TABLE 12
Characteristics of the expression cassettes
of double HVT recombinants
NDV-F gene
Parental or IBDV
Name virus Promoter VP2 gene Poly-A  Locus
vHVT301 vHVT13 SV40 Wt-VIId SV40 1G2
NDV-F
vHVT302 vHVT13 US10 Opt-VIId Us10 Us10
NDV-F
vHVT303 vHVT13 US10 Opt-V Us10 Us10
(CA02)
NDV-F
vHVT304 vHVT13 SV40 Opt-VIId Syn- 1G2
NDV-F thetic
vHVT306 vHVT13 SV40 Opt-VIId Syn- SORF3-US2
NDV-F thetic
vHVT307 vHVT13 SV40 Opt-V Syn- SORF3-US2
(CA02) thetic
NDV-F
vHVT202 vHVT306 Guinea IBDV E Syn- SORF3-US2
pigCMV VP2 thetic
Example 8
Lack of Horizontal Transmission of gC-Deleted
SB-1 Mutant

The objective of the study was to compare the level of
viremia and horizontal transmission induced by the parental
SB-1 with that of a recombinant SB-1 virus in which the gC
gene was deleted (see example 3).

Two groups (A and B) of thirty one-day-old specific patho-
gen free (SPF) white Leghorn chicks were randomly consti-
tuted. Twenty birds from groups A were vaccinated (D0) by
the subcutaneous route (nape of the neck; 0.2 ml/bird) with
2000 PFU of parental SB-1 and twenty from groups B with
2000 PFU of the SB-1 gC-deleted mutant. Ten birds were kept
unvaccinated in the same isolator as the vaccinated birds
(groups Ac and Bc). At 2-weeks-of-age (D14), the spleen as
well as 2 feathers of twenty vaccinated birds of groups A and
B were removed after euthanasia. At 4-weeks-of-age (D28)
the spleen of the 10 contact birds of groups Ac and Bc were
also removed for viral isolation. White blood cells were col-
lected from the butfy coat of ground spleens which had added
to lymphocyte separation medium and centrifuged. For each
bird, 10° leucocytes were added to a 60 mm tissue culture dish
that contained confluent monolayers of primary chicken
embryo fibroblasts (CEF) prepared the day before. Five days
post-infection, MDV plaques were counted on each dish and
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the number of positive birds and mean number of plaques was
calculated. For feather follicles samples, the feather pulp was
added to SPGA medium and sonicated for 10 seconds before
placing on confluent monolayers of primary CEF from which
the media had been removed. The pulp suspension was
allowed to absorb for 45 minutes prior to adding fresh media
with 1% calf serum.

Results of virus isolation from spleen and from feather
follicles of vaccinated birds at D14 are reported in Table 13.
All birds from both groups were positive for virus isolation
from spleen with a similar mean number of plaques of 142.5
and 176.0 for groups A and B, respectively. Virus could be
isolated from feather follicles of all birds in group A and from
90% of birds in group B.

Results of virus isolation from spleen of unvaccinated con-
tact birds at D28 are reported in Table 14. Seven out of ten
birds from group Ac were positive for virus isolation from
spleen indicating that the parental SB-1 spread horizontally to
contact birds. Virus could not be isolated from birds of group
Bc suggesting that the gC-deleted mutant did not spread to
contact birds.

TABLE 13

Results of viral isolation from spleen buffy coat (BC) and from feather
follicles (FF) of vaccinated birds from groups A and B at D 14

Group A -SB1 Group B - SB-1 gC deleted
Sample No. Spleen BC* FF** Spleen BC* FF
1 46 + 179 +
2 92 + 129 +
3 30 + 108 +
4 135 + 111 +
5 18 + 38 +
6 55 + 109 -
7 187 + 33 -
8 233 + 383 +
9 51 + 31 +
10 213 + 251 +
11 100 + 345 +
12 50 + 44 +
13 271 + 331 +
14 128 + 106 +
15 155 + 30 +
16 226 + TNTC (563) +
17 145 + 145 +
18 114 + 224 +
19 38 + 181 +
20 TNTC*** (462) + 78 +
Mean or 142.5 20/20 176.0 18/20
positive/total
Standard 103.3 - 137.6 -
deviation

*Average plaque counts from spleen buffy coat (BC)
**positive sample from feather follicles
*##*TNTC too numerous to count

TABLE 14

Results of viral isolation from spleen buffy coat (BC) of
unvaccinated contact birds from groups Ac and Be at D 28

Group Ac - Group Be -
SB-1 SB-1 gC deleted
Sample No. Spleen BCE* Spleen BCE*
1 0 0
2 0 0
3 0 0
4 8 0
5 129 0
6 3 0
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TABLE 14-continued

Results of viral isolation from spleen buffy coat (BC) of
unvaccinated contact birds from groups Ac and Be at D 28

Group Ac - Group Be -
SB-1 SB-1 gC deleted
Sample No. Spleen BCE* Spleen BCE*
7 25 0
8 1 0
9 108 0
10 1 0

*Average plaque counts

This study indicates that the level of viremia of the gC-
deleted SB-1 mutant measured at D14 post-vaccination was
similar to that of the parental SB-1 virus suggesting that the
gC deletion did not impair the ability of the SB-1 virus to
replicate in vaccinated birds. The level of virus at the feather
follicle was slightly lower with the gC-deleted mutant since
2/20birds did not have detectable amount of virus. Horizontal
transmission could be detected in 7/10 birds in contact with
birds vaccinated with the parental SB-1. In contrast, no virus
could be detected from the birds in contacts with birds vac-
cinated with the gC-deleted mutant indicating that the gC
deletion severely impaired horizontal transmission.

Example 9

ND Efficacy Induced by SB-1 Recombinant Alone or
in Combination with an HVT-IBD Vector Vaccine in
One Day-Old SPF Chickens

The objective of the study was to evaluate the efficacy of
the vSB1-004 recombinant expressing NDV F gene against
an ND challenge performed at 4 week-of-age in SPF chicks
vaccinated with vSB1-004 alone or in combination with an
HVT-IBD vector vaccine.

Three groups (1, 2 and 3) of fifteen one-day-old specific
pathogen free (SPF) white Leghorn chicks were randomly
constituted. Two vectored vaccines were used: the vSB1-004
described in example 1 and vHVT13, an herpesvirus of turkey
(HVT) vector expressing the VP2 gene of infectious bursal
disease virus Faragher 52/70 strain (active ingredient of the
Merial licensed VAXXITEK® HVT+IBD vaccine, U.S. Pat.
No. 5,980,906 and EP 0 719 864). Birds from groups 1, 2 and
3 received vHVT13 only (control group), vSB1-004 only and
a mix of vVHVT13 and vSB1-004, respectively (see Table 6).
All birds were vaccinated by the subcutaneous route (nape of
the neck) with 2000 PFU of vSB1-004 and/or vHVT13 (DO0).
Twenty seven days after vaccination (D27), birds of each
group were challenged with the genotype V Mexican Chimal-
huacan (Mex V) velogenic NDV strain. The challenge was
performed by the intramuscular (IM) route using 10° Egg
Infectious Dose 50 (EID50) diluted in 0.2 ml of physiological
sterile water. Birds were observed daily during 14 days after
challenge for clinical signs and mortality. Oropharyngeal
swabs were also sampled from 10 birds per group 5, 7 and 9
days after challenge. The viral RNA load was evaluated in
these swabs after RNA extraction by using a quantitative
reverse transcriptase real time polymerase chain reaction
(qRT-PCR) based on the M gene and described by Wise et al.
(2004; Development of a Real-Time Reverse-Transcription
PCR for Detection of Newcastle Disease Virus RNA in Clini-
cal Samples; J. Clin. Microbiol. 42, 328-338). Shedding lev-
els were expressed as log 10 egg infectious dose 50% (EID50)
per mL. Blood was also sampled at the time of challenge
(D27). The serums were tested with the anti-IBD ELISA
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(Synbiotics ELISA ProFlok PLUS IBD) to evaluate the
impact of vSBA-004 on the vHVT13-induced IBDV antibod-
ies.

Results of protection and serology are summarized in Table
15. All control birds died within 5 days after ND challenge.
The vSB1-004 recombinant virus induced full clinical pro-
tection either alone or when combined with vHHVT13. The
number of birds shedding detectable amount of challenge ND
virus was very low in both vaccinated groups. The mean IBD
ELISA titers in groups 1 and 3 were nearly identical indicat-
ing the lack of vSB1-004 interference on vHVT13-induced
IBDV antibodies.

TABLE 15
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group were challenged with the genotype V Mexican Chimal-
huacan (Mex V) velogenic NDV strain and the other half with
the genotype VIId Malaysia 04-1 (Mal VIId) velogenic NDV
strain. The challenge was performed by the intramuscular
(IM) route using 10° Egg Infectious Dose 50 (EID50) diluted
in 0.2 ml of physiological sterile water. Birds were observed
daily during 14 days after challenge for clinical signs and
mortality.

Results of protection are summarized in Table 16. All con-
trol birds died within 5 days after ND challenges. The vSB1-
004 recombinant virus induced partial protection against
mortality (70% and 40% protection after challenge with Mal

Results of ND protection induced by SB-1 recombinants expressing NDV F

gene in SPF day-old chicks (15/group) challenged at D27

Shedding in oropharyngeal

ND IBD ELISA titer swabs**
Group Vaccine (D0) protection  (loglO = SD*) D5*** D7 D9
1 vHVT13 0% 4.04£0.15  —Hxxk — —
2 vSB1-004 100% 0.26 £ 0.50 /10 (2.2) 0/10 0/10
3 vSB1-004 + 100% 4.02+008 3/10(41) 2/10(2.8) 1/9(3.4)

vHVT13

*Standard deviation
**number of birds shedding/total (mean log10 EID50 equivalent/mL)

*#**day post-challenge

###%3]] birds of group 1 died before DS and therefore, shedding was not evaluated in this group

The ND challenge model with the genotype V Chimalhua-
can velogenic NDV is very severe. In these severe challenge
conditions, vSB1-004 induced full clinical protection and
excellent protection against shedding of challenge virus by
the oropharyngeal route. It is worth noting that the F gene
inserted in vSB1-004 is from a genotype VIId NDV strain and

40

VIId and Mex V, respectively) and against morbidity (50%
and 30% protection after challenge with Mal VIId and Mex V,
respectively) in these severe early challenge conditions.

TABLE 16

Results of early ND protection induced by SB-1 recombinants

the challenge strain used here is a genotype V. It shows there- 45 : X !
fore that the genotype VIId F gene inserted into the SB-1 xprossing NDV F peno in SPF dav-old chicks
vector is cross-protecting birds against a genotype V chal- Protection  Protection
lenge. The addition of vHVT13 did not impair the ND pro- . Challenge against against
tection induced by vSB1-004 and the vSB1-004 did not inter- Group  Vaccine strain mortality  morbidity
fere on vHVT13-induced IBD antibody titers, demonstrating 50 1 — Mal VIId 0/10 0/10
compatibility of SB-1 vector with HVT vector. Mex V 0/9 0/9
2 vSB1-004  Mal VIId 7/10 5/10
Example 10 Mex V 410 3/10
ND Early Efficacy Induced by SB-1 Recombinant in 55

One-Day-Old SPF Chickens

The objective of the study was to evaluate the efficacy of
the vSB1-004 recombinant expressing NDV F gene against
an early (D14) ND challenge in SPF chicks performed with
two different NDV challenge strains.

Two groups (1 and 2) of twenty one-day-old specific patho-
gen free (SPF) white Leghorn chicks were randomly consti-
tuted. Birds from group 2 were vaccinated by the subcutane-
ous route (nape of the neck) with 2000 PFU of vSB1-004.
Chicks from group 1 were not vaccinated and were kept as
control birds. At 2 week-of-age, half of the birds of each

60

65

The early ND challenge model that was used to evaluate the
efficacy of vSB1-004 recombinant was chosen because
Marek’s disease virus vectors expressing NDV F gene do not
generally provide full protection in this model. Indeed, their
onset of immunity is delayed compared to live NDV vaccines
(Morgan et al. (1993) Avian Dis 37, 1032-40; Heckert et al.
(1996) Avian Dis 40, 770-777). It is therefore a good model to
evaluate and compare the vaccine candidates. In these severe
early challenge conditions, vSB1-004 recombinant induced
partial protection that was only slightly higher against the
Malaysian genotype V1Id challenge than against the Mexican
Chimalhuacan genotype V one indicating a broad protection
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against the 2 most prevalent genotypes circulating in the
Americas and Eurasia/Africa, respectively.

Example 11

ND Efficacy Induced by SB-1 Recombinant Alone or
in Combination with an HVT-IBD Vector Vaccine in
1 Day-Old Broiler Chickens with Maternal
Antibodies

The objective of the study was to evaluate the efficacy of
the vSB1-004 recombinant expressing NDV F gene against
two ND challenges performed at 4 week of age in broiler
chicks vaccinated with vSB1-004 alone or in combination
with an HVT-IBD vector vaccine.

Six groups (1a, 1b, 2a, 2b, 3a, 3b) of twelve one-day-old
broilers (Hubbard JA957 line) were randomly constituted.
Two vectored vaccines were used: the vSB1-004 described in
example 1 and vHVT13, an herpesvirus of turkey (HVT)
vector expressing the VP2 gene of infectious bursal disease
virus Faragher 52/70 strain (active ingredient of the Merial
licensed VAXXITEK® HVT+IBD vaccine). Birds from
groups 1 (1a & 1b) were vaccinated with vHVT13 only (con-
trol group); those from groups 2 with vSB1-004 only and
those from groups 3 with a mix of vHVT13 and vSB1-004
(see Table 17). All birds were vaccinated by the subcutaneous
route (nape of the neck) with 2000 PFU of vSB1-004 and/or
vHVT13 (D0). Twenty eight days after vaccination (D28), all
birds of each subgroup “a” were challenged with the geno-
type VIId Malaysia 04-1 (Mal VIId) velogenic NDV strain
and all birds of each subgroup “b” with the genotype V
Mexican Chimalhuacan (Mex V) velogenic NDV strain. The
challenge was performed by the intramuscular (IM) route
using 10° Egg Infectious Dose 50 (EID50) diluted in 0.2 ml of
physiological sterile water. Birds were observed daily during
14 days after challenge for clinical signs and mortality. Blood
was also sampled from 5 birds in each group at the time of
challenge (D28). The serums were tested with the anti-IBD
ELISA (Synbiotics ELISA ProFlok PLUS IBD) to evaluate
the impact of vSB1-004 on the vHVT13-induced IBDV anti-
bodies in broilers.

Results of protection and serology are summarized in Table
17. All control birds died within 5 days after ND challenges.
The vSB1-004 recombinant virus induced significant level of
clinical protection when combined or not with vHHVT13. The
number of birds shedding detectable amount of virus was
very low in both vaccinated groups. The mean IBD antibody
titers in groups 2 was still high (3 log 10) at D27 indicating a
high level of maternally-derived IBD antibodies; neverthe-
less, vHVT13 induced a clear IBD antibody response which
was not affected when mixed with vSB1-004.

TABLE 17

Results of ND protection induced by SB-1 recombinants
expressing NDV F gene in broiler day-old chicks (12
per group except group 1b: 11) challenged at D 28

NDchal- ND pro- IBD ELISA titer
Group Vaccine (DO) lenge tection (logl0 = SD*)
la  VvHVTI3 Mal VIId 0% 3.94+0.24
b vHVTI3 Mex V 0%
2a  vSBI1-004 Mal VIId 83% 3.03 £0.44
2b vSB1-004 Mex V 75%
3a vSB1-004 + vHVTI3  Mal VIId 75% 4.02 £0.23
3b  vSB1-004 + vHVTI3 MexV 83%

*Standard deviation
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Results of this study indicated significant levels of protec-
tion induced by vSB1-004 in broilers with NDV MDA. The
addition of vHVT13 did not have negative impact on vSB1-
004-induced ND protection indicating the lack of vHVT13
interference. Furthermore, vSB1-004 did not interfere on
vHVT13-induced IBD antibodies, confirming in broilers the
compatibility between these two vectors.

Example 12

Lack of Interference of vSB1-004 on IBD Early
Efficacy Induced by an HVT-IBD Vector Vaccine in
1 Day-Old SPF Chicks

The objective of the study was to evaluate the potential
interference of the vSB1-004 recombinant on the IBD effi-
cacy induced by an HVT-IBD vector vaccine (VHVT13) in an
early (D14) IBD challenge model in SPF chicks.

Three groups (1 to 3) of ten one-day-old specific pathogen
free (SPF) white Leghorn chicks were randomly constituted.
Birds from group 1 were vaccinated by the subcutaneous
route (nape of the neck) with 2000 PFU of vSB1-004 (control
group). Chicks from group 2 were vaccinated with 2000 PFU
of vHVT13 and birds from group 3 were vaccinated with
2000 PFU of vHVT13 and 2000 PFU of vSB1-004. At 2 week
of age, all birds of each group were challenged by the ocular
route with 50 pL. containing 2.5 log 10 EID50 of the IBDV
classical strain Faragher 52/70. Birds were observed daily
during 10 days after challenge for clinical signs and mortality.
All birds were euthanized 10 days after challenge and body
and bursa of Fabricius weights were recorded in order to
evaluate the bursa/body weight ratio. Their bursa was also
checked for histological lesions typical of IBD. A score was
assigned to each bursa based on the severity of the lesions as
shown in Table 18. The number of affected birds (non-pro-
tected) in each group was calculated. A bird was considered as
affected if it died and/or showed notable sign of disease
and/or intermediate or severe lesions of the bursa of Fabricius
(i.e., histology score =3).

TABLE 18

Scoring scale of histological lesions of the bursa of Fabriciu

Score Histology observation/lesions

0 No lesion, normal bursa

1 1% to 25% of'the follicles show lymphoid depletion (i.e.,
less than 50% of depletion in 1 affected follicle), influx
of heterophils in lesions

2 26% to 50% of the follicles show nearly complete lymphoid
depletion (i.e., with more than 75% of depletion in 1
affected follicle), the affected follicles show necrosis
lesions and severe influx of heterophils may be detected

3 51% to 75% of the follicles show lymphoid depletion;
affected follicles show necrosis lesions and a severe influx
of heterophils is detected

4 76% to 100% of the follicles show nearly complete lymphoid
depletion; hyperplasia and cyst structures are detected;
affected follicles show necrosis lesions and severe influx
of heterophils is detected

5 100% of the follicles show nearly complete lymphoid
depletion; complete loss of follicular structure; thickened
and folded epithelium; fibrosis of bursal tissue

Results of protection are summarized in Table 19. All con-
trol birds became sick and one died after challenge whereas
all vaccinated birds remained healthy. The bursal body weight
ratios of groups 2 and 3 were similar and significantly higher
than that of group 1. All 8 birds that survived challenge from
group 1 had bursa lesion scores of 4 or 5
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TABLE 19
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TABLE 21

Results of early (D14) IBD protection induced by vHVT13 alone or in
combination with vSB1-004 recombinant expressing NDV F gene
in SPF day-old chicks.

Bursal/Body Bursa

Mor- Mor- weight  with
Group Vaccine tality bidity  ratio* 100 score =3 Protection
1 vSB1-004 1/9* 9/9 0.14 £0.02 8/8 0%
2 vHVTI3 0/10 0/10 0.47 £0.10 0/10 100%
3 vHVTI3 + 0/9* 09 0.46 £0.20 1/9 89%
vSB1-004

*One bird in these groups died before challenge.

The early IBD challenge model that was used to evaluate
the lack of interference of vSB1-004 recombinant on
vHVT13-induced IBD protection was chosen because it is
very sensitive to detect interference on vHVT13 protection.
Results obtained with vSB1-004+vHVT13 indicated an
excellent level of IBD protection (89%) indicating compat-
ibility between vSB1-004 and vHVT13 even when measured
in an early IBD challenge.

Example 13

Efficacy of vHVT114, vHVT116, vSB1-007,
vSB1-008 (Alone or with vHVT13) and vHVT304
Against Challenges with NDV ZJ1 (Genotype VIId)
and California/02 (Genotype V) at 21 Days of Age in
SPF Chickens

The aim of the study was to assess the efficacy of 2 single
HVT recombinant constructs (vHVT114 and vHVT116), 2
SB1 recombinant constructs (vSB1-007 & vSB1-008)
expressing the NDV F gene and a double HVT recombinant
(VHVT304) against Newcastle disease challenge with NDV
ZJ1 (genotype VIId) and California/02 (genotype V) per-
formed at 21 days of age in SPF chickens.

The characteristics of these 5 vaccine candidates are
described in Table 20 below.

TABLE 20

Characteristics of the vectors used in the challenge study

Parental
Name virus Promoter F gene Poly-A Locus
vHVT114 HVT SV40 Opt-VIId  SV40 1G1
vHVT116 HVT SV40 Opt-V SV40 1G1
vSB1-007 SB-1 SV40 Opt-VIId  gC sC
vSB1-008 SB-1 SV40 Opt-V SV40 1G1
vHVT304 vHVT13* SV40 Opt-VIId ~ Synth 1G2

*vHVT13 is the active ingredient of the licensed Vaxxitek HVT-IBD vaccine based on an
HVT vector expressing the IBDV VP2 gene (see U.S. Pat. No. 5,980,906 and EP 0 719 864).

On DO, 158 one-day-old SPF chickens were randomly
allocated into 6 groups of 24 birds (vaccinated) and 1 group of
12 birds (non-vaccinated controls). The birds were injected
by subcutaneous injection in the neck at DO with 0.2 mL of
recombinant vaccines containing a target dose of 1000 pfu as
described in Table 21 below. The birds were then separated
into two sub-groups, each sub-group being challenged by the
intramuscular route on D21 with 5 log 10 EID50 of either
NDV ZJ1 (genotype VIId) or California/02 (genotype V)
velogenic strain.
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Results of efficacy

Vaccine at % clinical protection

Group day-old (D0) CA/02 (genotype V)  ZJ1 (genotype VIId)

Gl — 0% 0%

G2 vHVT114 100% 100%

G3 vHVT116 100% 90%

G4 vSB1-007 92% 100%

G5 vSB1-008 100% 100%

G6 vSB1-008 + 100% 83%
vHVT13

G7 vHVT304 92% 75%

Each group was monitored before and after challenge.
Technical problems observed with isolators reduced the num-
ber of birds in group 2 (VHVT114: from 24 to 14) and in group
3 (VHVT116: from 24 to 20). NDV clinical signs were
recorded after challenge. Serum was collected from blood
samples taken from birds of groups 2 and 7 before challenge
(D21) for NDV serology by HI test using each challenge
strains as antigen.

Percentages of protection against mortality and morbidity
are reported in the table above. Full susceptibility was
observed in the non-vaccinated challenged control group G1
thus validating the high severity of both challenges. All vac-
cines induced high levels (275%) of protection against both
challenges. Full clinical protection against both challenges
was induced by v:HHVT114 and vSB1-008.

The shedding was evaluated after challenge by real time
RT-PCR in oral and cloacal swabs taken 2 and 4 days post-
challenge. Percentage of positive (Ct<40) birds are shown for
both challenges in FIGS. 17A and 17B. Note that all 6 birds
were dead at 4 dpch in the control group challenged with the
CA/02 isolate and only one bird (out of 6) was still alive at 4
dpch in the control group challenged with ZJ1. Shedding was
detected in all control birds. Reduction of the percentage of
birds positive for shedding was observed in all vaccinated
groups.

In conclusion, the results of this study showed the very
good ND protection at 3 weeks of age induced by tested
Marek’s disease vector vaccines.

Example 14

Efficacy of vHVT114, vSB1-007, vSB1-009,
vHVT306 and vHVT307 Vaccines Against
Challenges with NDV Texas GB Strain at 28 Days of
Age in SPF Chickens

The aim of the study was to assess the efficacy of combi-
nations of different Marek’s disease vector vaccines express-
ing the NDV F and/or the IBDV VP2 gene against Newcastle
disease challenge (Texas GB strain, genotype II) performed at
28 days of age in SPF chickens.

The characteristics of the 5 recombinant vaccine candi-
dates tested in this study are described in Table 22 below.

TABLE 22

Characteristics of the vectors used in the challenge study

Parental
Name virus Promoter F gene Poly-A Locus
vHVT114 HVT SV40 Opt-VIId ~ SV40 1G1
vSB1-007 SB-1 SV40 Opt-VIId  gC sC
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TABLE 22-continued

Characteristics of the vectors used in the challenge study

Parental

Name virus Promoter F gene Poly-A Locus

vSB1-009 SB-1 SV40 Opt-V gC sC
(CA02)

vHVT306 vHVTI3  SV40 Opt-VIId ~ Synth SORF3-

Us2

vHVT307 vHVTI3  SV40 Opt-V Synth SORF3-

(CA02) Us2

The Marek’s disease virus serotype 1 (CVI988 (or
Rispens) strain; Gallid herpesvirus 2) and serotype 2 (SB-1
strain; gallid herpesvirus 3) vaccines were used also in com-
bination with recombinant viruses in some of the groups.

On DO, 135 one-day-old SPF chickens were randomly
allocated into 9 groups of 15 birds. The birds were injected by
subcutaneous injection in the neck at DO with 0.2 mL con-
taining a target dose of 2000 pfu for recombinant vaccines
(vSB1-007, vSB1-009, vHVT13, vHVT306, vHVT307,
vHVT114), and 1000 pfu for parental Marek’s disease vac-
cine strains (SB-1 and CVI988). The design of the study is
shown in Table 23 below. The birds were challenged by the
intramuscular route on D28 with 4.0 log 10 EID50 velogenic
ND Texas GB (genotype 1) strain.

TABLE 23
Results of efficacy
% ND protection after
Vaccine at Newecastle disease challenge
Group  day-old (D0) at 28 days of age
Gl — 0%
G2 vSB1-007 + vHVT13 80%
G3 vSB1-009 100%
G4 vSB1-009 + vHVT13 86%
G5 vSB1-009 + vHVT13 + CVI988 93%
G6 vHVT306 + $B-1 100%
G7 vHVT307 100%
G8 vHVT307 + $B-1 93%
G9 vHVT114 + vHVT13 + SB-1 100%

Each group was monitored before and after challenge.
NDV clinical signs after challenge were recorded.

Percentages of protection against mortality and morbidity
are reported in the table 23 above. Full susceptibility was
observed in the non-vaccinated challenged control group G1
thus validating the high severity of challenge. Excellent levels
of protection were observed in all vaccinated groups. Birds
from G3, G6, G7 and G9 were fully protected. This study
shows that the vSB1-ND candidates can be co-administered
with vHVT13 and CVI988 and still provide a very good ND
protection. Similarly, double HVT-IBD+ND are compatible
with SB-1 and vVHVT-ND (vHVT114) is compatible with
vHVT13 and SB-1.

In conclusion, the results of this study showed the lack of
interference on ND protection induced by the tested Marek’s
disease parental and vector vaccines.

Example 15

Efficacy of vHVT114, vHVT307, vSB1-007 and
vSB1-009 in Combination with vHVT13 Against
Challenges with NDV Chimalhuacan Strain
(Genotype V) at D28 in SPF Chickens

The aim of the study was to assess the efficacy of one HVT
recombinant construct (VHVT114) and two SB1 recombinant
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constructs (vSB1-007 and vSB1-009) expressing the NDV F
gene in combination with vHVT-IBD (VHVT13), as well asa
double HVT vHVT307 expressing both NDV F and IBDV
VP2 against Newcastle disease challenge (Chimalhuacan,
genotype V) performed at 28 days of age in SPF chickens.

The characteristics of these 4 vaccine candidates are
described in Table 24 below.

TABLE 24
Characteristics of the vectors used in the challenge study
Parental
Name virus Promoter F gene Poly-A Locus
vHVT114 HVT SV40 Opt-VIId  SV40 1G1
vSB1-007 SB-1 SV40 Opt-VIId  gC gC
vSB1-009 SB-1 SV40 Opt-V gC gC
(CA02)
vHVT307 vHVT13* SV40 Opt-V Synth SORF3-
(CA02) Us2

On DO, 45 one-day-old SPF chickens were randomly allo-
cated into 4 groups of 10 birds and 1 group of 5 birds (unvac-
cinated control group). The birds were injected by subcuta-
neous injection in the neck at DO with 0.2 mL of recombinant
vaccines containing a target dose of 2000 pfu as described in
Table 25 below. The birds were challenged by the intramus-
cular route on D28 with 5.0 log 10 EID50 velogenic Chimal-
huacan (genotype V) strain.

TABLE 25
Study design and results of ND efficacy
% protection % protection
Vaccine at against against
Group day-old (DO) mortality morbidity
Gl — 0% 0%
G2 vHVT114 + vHVT13 100% 100%
G3 vHVT307 80% 80%
G4 vSB1-007 + vHVT13 90% 90%
G5 vSB1-009 + vHVT13 90% 90%

Each group was monitored before and after challenge.
NDV clinical signs were recorded after challenge. Oropha-
ryngeal swabs were taken in the vaccinated groups at 5 and 7
days post-challenge to evaluate the viral load by real time
RT-PCR.

Percentages of protection against mortality and morbidity
are reported in the table above. Full susceptibility was
observed in the non-vaccinated challenged control group G1
thus validating the high severity of challenge. Very good
protection was observed in all 4 vaccinated groups, a full
clinical protection being induced by vHVT114+vHVT13.
The percentage of positive birds and the mean shedding titer
(expressed as log 10 EID50 equivalent per mL.) are shown in
FIGS. 18A and 18B. Surprisingly, no shedding was detected
in G2 indicating a complete (against both clinical signs and
shedding) ND protection induced by vHVT114 even if co-
administered with vHHVT13, in the tested conditions. The
shedding levels detected in the other vaccinated groups were
low with a slightly higher level detected in G3 (vHVT307) at
5 days post-infection (pi) only.

In conclusion, this example further illustrates the excellent
ND protection induced by double HVT-IBD+ND recombi-
nant or a combination of SB1-ND or HVT-ND and HVT-IBD
(VHVT13) recombinant viruses. Contrary to the general
belief in the field that a second HVT vaccine (regular HVT
vaccines or recombinant HVT vaccines) interferes with the
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immunity to the foreign genes inserted into the first recom-
binant HV'T vaccine, the present invention showed surprising
result that vHVT114 in combination with vHHVT13 offered
excellent protection against NDV and no interference effect
was observed.

Example 16

Efficacy of vHVT306, vSB1-008 in Combination
with vVHVT13 Administered by SC or in Ovo Route
Against Challenge with NDV Chimalhuacan Strain

(Genotype V) at D28 in SPF Chickens

The aim of the study was to assess the efficacy of the
vHVT306 double HVT expressing both NDV F and IBDV
VP2 genes, and the vSB1-008 SB1 recombinant expressing
the NDV F gene in combination with vHVT-IBD (vHVT13),
administered by the in ovo or by the subcutaneous route
against Newcastle disease challenge (Chimalhuacan, geno-
type V) performed at 28 days of age in SPF chickens.

The design of the groups is shown on Table 26. Sixty SPF
embryonated eggs (after approximately 18 days and 18 hours
of incubation; D-3) were used for the in ovo administration
(20 per group for G1, G2 and G3). Fifty microliters of vaccine
containing 2000 PFU were administered by the in ovo route
using the IntelliLab System device from AviTech LL.C (Sal-
isbury, Md., USA). Hatchability and survival were recorded
after in ovo administration. On DO, 20 one-day-old SPF
chickens were randomly allocated into 2 groups of 10 birds
(G4 and G5). The birds were injected by subcutaneous (SC)
injection in the neck at DO with 0.2 ml of recombinant
vaccines containing a target dose of 2000 pfu as described in
Table 26 below. Ten birds per group were challenged by the
intramuscular route on D28 with 5.0 log 10 EID50 velogenic
Chimalhuacan (genotype V) strain.

TABLE 26

Study design and results of ND efficacy

% protection % protection

Vaccine at Admin. against against
Group day-old (DO) route mortality morbidity
Gl vHVT13 In ovo 0% 0%
G2 vHVT306 In ovo 100% 100%
G3 vSB1-008 + vHVT13  Inovo 78% 68%
G4 vHVT306 SC 100% 100%
G5 vSB1-008 + vHVT13  SC 100% 70%

Each group was monitored before and after challenge.
NDV clinical signs were recorded after challenge. Oropha-
ryngeal swabs were taken in the vaccinated groups at 5 and 7
days post-challenge to evaluate the viral load by real time
RT-PCR.

Full hatchability and viability were recorded up to D28
(challenge day) for birds of groups G1 and G2. Hatchability
in G3 was 85% and one additional bird died after hatching in
this group. The lower hatchability of that group may be due to
egg incubator problems. Body weights of males and females
in G1, G2 and G3 were similar at D1 and at D28.

Percentages of protection against mortality and morbidity
are reported in the table 26. Full susceptibility was observed
in the non-vaccinated challenged control group G1 thus vali-
dating the high severity of challenge. Very good protection
was observed in all 4 vaccinated groups, a full clinical pro-
tection being induced by vHVT306 administered by both
routes.
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The percentage of positive birds and the mean shedding
titer (expressed as log 10 EID50 equivalent per mL.) are
shown in Table 27. Absence of detectable or very low shed-
ding was observed in G2 and G4 vaccinated with vHVT306.
The shedding levels detected in the groups vaccinated with
vSB1-008+vHVT13 were higher especially at 5 days post-
infection (pi).

TABLE 27

Results of protection against shedding (percentage of
birds with detectable shedding and mean viral load in

log10) evaluated at D5 and D7 after NDV challenge

Percent of
positive Mean viral
Vaccine at Admin. birds load*

Group day-old (D0) Route (D5/D7 pi)  (D5/D7 pi)
G2 vHVT306 In ovo 0/0% 21727
G3 vSB1-008 + vHVT13  Inovo 100/38% 5.2/3.2
G4 vHVT306 SC 20/10% 3.2/2.9
G5 vSB1-008 + vHVT13 SC 80/50% 4.6/3.4

*Mean quantitative real time PCR value expressed in equivalent logl 0 EID50; the threshold
is setat 2.7 logl 0.

In conclusion, this example shows excellent ND protection
induced by vHVT306 double HVT recombinant adminis-
tered either by in ovo or by SC routes. The performance of
vSB1-008+vHVT13 was slightly lower especially after in
ovo administration, but it may be at least partially due to egg
incubator problems. Indeed, the in ovo safety testing of
another SB1-ND recombinant (vSB1-009) at 1000 or 4000
PFU associated with 6000 PFU of vHVT13 did not show any
difference in hatchability and early survival with a group
receiving 6000 PFU of vHHVT13 only.

Example 17

Efficacy of vHVT304, vHVT306, vSB1-007 and
vSB1-008 in Combination with vHVT13 Against
Challenge with NDV Chimalhuacan Strain
(Genotype V) at D42 in Commercial Broiler
Chickens

The aim of the study was to assess the efficacy of two
double HVT (vHVT304 and vHVT306) expressing both
NDV F and IBDV VP2 genes, and two SB1 recombinants
(vSB1-007 and vSB1-008) expressing the NDV F gene in
combination with vHVT-IBD (vHVT13) against Newcastle
disease challenge (Chimalhuacan, genotype V) performed at
42 days of age in commercial broiler chickens.

The design of the groups is shown on Table 28. On DO, 55
one-day-old commercial broiler chickens were randomly
allocated into 5 groups of 11 birds. The birds were injected by
subcutaneous (SC) injection in the neck at DO with 0.2 mL of
recombinant vaccines containing a target dose of 2000 pfu as
described in Table 28 below. Ten birds per group were chal-
lenged by the intramuscular route on D42 with 5.0 log 10
EID50 velogenic Chimalhuacan (genotype V) strain.

TABLE 28
Study design and results of ND efficacy
% protection % protection
Vaccine at against against
Group day-old (DO) mortality morbidity
Gl vHVT13 0% 0%
G2 vHVT304 82% 82%
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TABLE 28-continued

Study design and results of ND efficacy

% protection % protection

42

sal disease virus (vVIBDV) challenge (Faragher 52/70 strain)
performed at 14 days of age in SPF chickens.

On DO, 95 one-day-old SPF chickens were randomly allo-
cated into 9 groups of 10 birds and 1 group of 5 birds (unvac-

G Xaccul“; (a]tjo) ag:nl?t agilfis,t cinated unchallenged control group). The birds were injected
TOU] ay-o. mortalil morpiai o . . . .
P i v v by subcutaneous injection in the neck at DO with 0.2 mL of
G3 vHVT306 100% 100% recombinant vaccines containing a target dose of 300 or 1000
_ 0, 0, . .
g‘; Zggi 88; : ZEXE; 18(1)0? 18(1);’ pfu as described in the Table 30 below. On D14, blood sample
= () () . . .
1o Was collected from 5 birds per group for serological testing
) with the Kit ProFLOK® plus IBD (Synbiotics Corp). The
Each.g.roup ‘was monitored before? and after challenge. birds (10 birds per group except for group 7 in which 1 bird
NDV clinical signs were recorded during 1.4 days after. chal- died before challenge) were challenged by the eye drop (0.05
lenge. Oropharyngeal swabs were taken in the Vaccma.ted mL per bird) with 2.5 log 10 EID50.
groups at 5 and 7 days post-challenge to evaluate the viral |4
load by real time RT-PCR. TABLE 30
Percentages of protection against mortality and morbidity
are reported in the table 28. Full susceptibility was observed Study design and results of IBD efficacy
in the non-vaccinated challenged control group G1 thus vali-

. . . . IBD+ Mean
dating the hlgh severity of challenge. Very good .pr.otectlon 20 Vaccine at ELISA Number %  bursalbody
was observed in all 4 vaccinated groups, a full clinical pro- day-old titerat Dead/ protect-  weight
tection being induced by vHVT306 and by vSB1-007+ Group (dose in PFU) D14'  Sick®  tion® ratio*
vHVTI13.

The percentage of positive birds and the mean shedding Gl VSBI1-008 (1000) 0.2 710 0% 0.0013
. . G2 vHVTI13 (300) 2.7 0/0 100% 0.0051
titer (expressed as log 10 EID50 equivalent per ml.) are 25
h in Table 29. The b ducti f sheddi G3 vHVTI13 (1000) 2.7 0/0 90% 0.0049
shown in Table 29. The best reduction of shedding was Ga VHVTLS + 19 " 60% 0.0041
induced by vHVT306 and vSB1-007+vHVT13, which were VSBI-008 (300)
also the best candidates for clinical protection. G5 VHVT13 + 24 0/0 70% 0.0041
vSB1-008 (1000)
TABLE 29 30 G6 VHVT304 (300) 29 0/0 60% 0.0037
G7 vHVT304 (1000) 2.2 0/0 67% 0.0047
Results of protection against shedding (percentage of birds G8 vHVT306 (300) 24 0/0 80% 0.0033
with detectable shedding and mean viral load in logl0) G9 vHVT306 (1000) 2.7 0/0 40% 0.0026
evaluated at D5 and D7 after NDV challenge (pi)
. "Mean IBD+ ELISA titers expressed in logl0 in the serum of 5 birds per group sampled at
Percent of Mean viral 35 D14 before challenge;
Vaccine at positive birds load* 2Birds sick for more than 2 days or still sick on D25 were considered as sick.
Group day-old (DO) (D5/D7 pi) (D5/D7 pi) 3Protection against clinical signs and severe bursal lesion (bursal score <3)
“The bursal/body weight ratio of the unvaccinated/unchallenged group was 0.0047.
G2 vHVT304 100/100% 5.4/4.6
G3 vHVT306 40/50% 3.5/3.7 .
G4 vSB1-007 + vHVT13 80/70% 3.8/4.8 40 Each group was monitored before and after challenge.
G5 vSB1-008 + vHVT13 100/100% 4.8/4.3 IBDV clinical signs were recorded for 11 days after challenge
*Mean quantitative real time PCR value expressed in equivalent log10 EID50; the threshold (from Dls to D25) At the end Ofthe POSt-ChaHenge Ob.SGI'-
is setat 2.7 logl0. vation period (D25), all the surviving birds were euthanized
The vSB1-007+vIIVT13 performed better than vSB1- and necropsied. Bqdy and bursal We%ghts were recordeq.
008+vHVT13. The vSB1-007 genomic structure differs from 45 Each bursa of Fabricius (BF) was weighted then stored in
that of vSB1-008 in different aspects: locus of insertion, individual recipients containing 4% formaldehyde for histol-
promoter, poly-adenylation signal and F gene origin. The ogy. Histological lesions of the bursa were scored according
combination of these foreign sequences and locus of insertion ~ to the scale presented in Table 31.
in vSB1-007 were likely responsible for its better ND protec-
tion performances. 50 TABLE 31
In summary, this example illustrates the importance of the ) ) ) ) -
locus of insertion and other regulatory sequences of the NDV Scoring scale of histological lesions of the bursa of Fabricius
expression cassette in the ND protection induced by HVT and Score Histology observation/lesions
MDYV serotype 2 vectors.
55 0 No lesion, normal bursa
1 1% to 25% of'the follicles show lymphoid depletion (i.e.
Example 18 less than 50% of depletion in 1 affected follicle), influx
of heterophils in lesions
Eﬂicacy of Double HVT-ND+IBD (VHVT304 and 2 26% to 50% of the follicles show nearly complete lymphoid
vHVT306) or SB1-ND (vSB1-008) in Combination depletion (Le. more than 75% of depletion in 1
with vHIVT13 Recombinant Vaccines, Against 60 affected follhcle), affected follhcles show necrosis
N ! ) and severe influx of heterophils may be detected
Challenge with a Classical IBDV Isolate on D14 in 3 51% to 75% of the follicles show lymphoid depletion;
SPF Chickens affected follicles show necrosis lesions and a severe influx
of heterophils is detected
. 0, 0, H H
The aim of the study was to assess the early IBD efficacy of 4 6%t 190 % of the follicles show nearly complete lyr.nphoui
A depletion; hyperplasia and cyst structures are detected;
double HVT recombinants vHVT304 and vHVT306 as well 65 affected follicles show necrosis and severe influx

as that of vHVT13 co-administered with a SB1-ND (vSB1-
008) recombinant constructs against a virulent infectious bur-

of heterophils is detected
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TABLE 31-continued

Scoring scale of histological lesions of the bursa of Fabricius*

Score Histology observation/lesions

5 100% of the follicles show nearly complete lymphoid
depletion; complete loss of follicular structure, thickened
and folded epithelium, fibrosis of bursal tissue

*sourced from Monograph No. 01/2008: 0587 of EU Pharmacopoeia “Avian Infectious
Bursal Disease vaccine (live)

A bird was considered as affected if it died and/or showed
notable sign of disease and/or severe lesions of the bursa of
Fabricius (i.e., histology score =3).

The mean ELISA IBD+ antibody titer expressed in log 10
before challenge is shown in Table 30. Significant titers were
detected in all vaccinated groups that were significantly
higher than that of the control group G1. The serology titer
was not dose-dependent.

Severe clinical signs were observed after challenge in all
birds of the control group G1. Seven out of 10 birds of that
group died within the 11 days observation period indicating
the high severity of challenge. None of the vaccinated birds
showed severe clinical signs after challenge except 1 bird of
G4 that died. Percentages of protection against severe bursal
lesions are shown in the table 30 above. Significant IBD
protection was observed in all groups, the best protection
being observed in G2 and G3 (vHVT13 alone). The co-ad-
ministration of vSB1-008+vHVT13 and the double
vHVT304 and vHVT306 constructs induced similar levels of
IBD protection. The protection was not dose-dependent at the
tested doses. The mean bursal/body weight ratios are also
shown in Table 30. Ratios in all vaccinated groups were
higher than those of the challenged control group.

In conclusion, these data indicate that both the combination
of'a SB1-ND vector with a single HVT-IBD or double HVT
expressing both NDV-F and IBDV-VP2 induce IBD antibod-
ies and early IBD protection in a severe IBDV challenge
model.

Example 19

Efficacy of Single HVT-ND (vHVT114) or SB1-ND
(vSB1-007 and vSB1-009) in Combination with
vHVT13 Recombinant Vaccines, Against Challenge
with a Very Virulent IBDV Isolate on D23 in
Commercial Broiler Chickens

The aim of the study was to assess the IBD efficacy of
vHVT13 co-administered with an HVT-ND (vHVT114) or
SB1-ND (vSB1-007 and vSB1-009) recombinant constructs
against a very virulent infectious bursal disease virus
(vwIBDV) challenge (91-168/980702 isolate) performed at
23 days of age in commercial broiler chickens.

On DO, 90 one-day-old broiler chickens were randomly
allocated into 7 groups of 12 birds and 1 group of 6 birds
(unvaccinated unchallenged control group). The birds were
injected by subcutaneous injection in the neck at DO with 0.2
ml of recombinant vaccines containing a target dose of 3000
pfu as described in the Table 32. On D14, blood sample was
collected from 5 birds per group for serological testing with
the Kit ProFLOK® plus IBD (Synbiotics Corp). The serum of
10 extra one-day-old broiler chickens was tested at DO with
the same kit to evaluate the level of IBDV maternal antibody.
The birds (10 birds per group) were challenged by the eye
drop (0.05 mL per bird) on D23 with 4.3 log 10 EID50 of the
vvIBDV 91-168 isolate.
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Each group was monitored before and after challenge.
IBDV clinical signs were recorded for 11 days after challenge
(from D23 to D33). At the end of the post-challenge obser-
vation period (D33), all the surviving birds were euthanized
and necropsied. Body and bursal weights were recorded.
Each bursa of Fabricius (BF) was weighted then stored in
individual recipients containing 4% formaldehyde for histol-
ogy. Histological lesions of the bursa were scored according
to the scale presented in Table 31.

A bird was considered as affected if it died and/or showed
notable signs of disease and/or severe lesions of the bursa of
Fabricius (i.e., histology score =3).

TABLE 32
Study design and serology results

IBD+ ELISA Mean

Vaccine at titer at bursal/body

Group day-old (D0) D23! weight ratio?
Gl — 3.9 0.0007
G2 vHVT13 4.0 0.0015
G3 vHVT114 + vHVT13 4.1 0.0015
G4 vSB1-007 + vHVT13 3.8 0.0018
G5 vSB1-009 + vHVT13 4.0 0.0019

"Mean IBD+ ELISA titers expressed in logl0 in the serum of 5 birds per group sampled at
D23 before challenge;
°The bursal/body weight ratio of the unvaccinated/unchallenged group was 0.0047

The mean ELISA IBD+ serological titer at DO was
4.36+0.01 log 10 indicating a very high level of IBD maternal
antibody at hatch. At D23, the mean ELISA IBD+ titer was
still high (3.9) in the control G1. ELISA mean titers in the
vaccinated groups were not significantly different from those
of' the control group.

Neither morbidity nor mortality was observed in any of the
groups after challenge. Percentages of protection against
severe bursal lesions are shown in Table 32 above. The result
showed that co-administration of vHVT114, vSB1-007 or
vSB1-009 did not interfere with vHVT13-induced IBD pro-
tection indicating a lack of interference. Similarly, the mean
bursal/body weight ratios of the vaccinated groups were simi-
lar and clearly higher than that of the control group, indicating
IBD protection and no difference between the vaccination
regimens.

In conclusion, the data indicate the compatibility between
vHVT114, vSB1-007 or vSB1-009 and vHVTI13 for IBD
protection.

Example 20

Efficacy of Double HVT-ND+IBD (vHVT304 and
vHVT306) Associated or not with SB-1 and of
SB1-ND (vSB1-007 and vSB1-008) in Combination
with vHVT13 Recombinant Vaccines, Against
Challenge with a Variant E IBDV Isolate on D28 in
SPF Chickens

The aim of the study was to assess the efficacy of two
double HVT (HVT-ND+IBD: vHVT304 and vHVT306) or
two vSB-1-NDV in combination with vHVT13 (vSB1-007+
vHVT13, vSB1-008+vHVT13) vectored vaccines adminis-
tered subcutaneously (SC) to day-old SPF chicks and chal-
lenged with IBDV-Variant (VAR-E) 28 days post-
vaccination.

On DO, 105 one-day-old SPF chickens were randomly
allocated into 7 groups of 15 birds including a group of
challenged controls (G6) and unchallenged controls (G7).
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The birds of groups G1 to G5 were injected by subcutaneous
injection in the neck at DO with 0.2 mL of recombinant and/or
SB-1 vaccines containing each a target dose of 2000 pfu. The
design of the study is shown in Table 33 below. On D28, all
birds from groups G1 to G6 were challenged by the eye drop
(0.03 mL containing 3 log 10 EID50 per bird) of the IBDV
variant E isolate from University of Delaware (USA). Each
group was monitored before and after challenge. Eleven days
post-challenge, birds were weighed and necropsied. The
bursa were collected and weighed. The bursal/body weight
ratio (bursa weight/body weight ratiox100) was calculated.

TABLE 33
Study design and results of IBD efficacy

Vaccine at Mean bursal/body
Group day-old weight ratio (*100)
Gl vHVT304 0.33
G2 vHVT304 + SB-1 0.33
G3 vHVT306 0.29
G4 vHVT13 + vSB1-007 0.49
G5 vHVT13 + vSB1-008 0.47
G6 - (challenged) 0.13
G7 - (unchallenged) 0.46

The mean bursal/body weight ratios are shown in Table 33.
The challenged control birds had a severe bursal atrophy
compared to unchallenged ones. The vSB1-007 and vSB1-
008 vaccines did not interfere on vHVT13-induced protec-
tion (G4 and G5). The bursal/body weight ratios of birds
vaccinated with the double HVT (HVT-ND+IBD) were
slightly lower than the unchallenged control group but were
clearly higher than the challenged control groups. Further-
more, the SB-1 serotype 2 Marek’s disease vaccine did not
interfere with vHVT304-induced IBD protection.

In conclusion, these data indicate that both the combination
of'a SB1-ND vector with a single HVT-IBD or double HVT
expressing both NDV-F and IBDV-VP2 induce IBD protec-
tion in a variant E IBDV challenge model.

Example 21

Lack of Interference of vHVT114, vSB1-009 and/or
SB-1 on vHVT13 Induced Variant E IBD Protection
in SPF Chickens

The aim of the study was to assess the IBD efficacy of
vHVT13 when administered by SC or in ovo route concomi-
tantly with vHVT114, vSB1-009 and/or SB-1 in SPF chicks
in an IBDV-Variant (VAR-E) at D28 challenge model.

75 one-day-old SPF chickens and 75 SPF 18 to 19 day-old
chicken embryo were randomly allocated into 5 groups (G1to
G5 and G6 to G10, respectively) including a group of chal-
lenged controls (G4 and G9, respectively) and unchallenged
controls (G5 and G10, respectively). The birds of groups G1
to G3 were injected by subcutaneous injection in the neck at
DO with 0.2 mL of vaccines containing each a target dose of
3000 pfu except for SB-1 which had a target dose of 1000
PFU. Birds from G6 to G8 received the same vaccine doses
but in 0.05 mL volume by the in ovo route 2-3 days before
hatch. The design of the study is shown in Table 34 below. At
28 days of age, all birds from groups G1 to G4 and G6 to G9
were challenged by the eye drop (0.03 mL. containing 3 log 10
EID50 perbird) of the IBDV variant E isolate from University
of Delaware (USA). Each group was monitored before and
after challenge. Eleven days post-challenge, birds were
weighed and necropsied. The bursa were collected and
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weighed. The bursal/body weight ratio (bursa weight/body
weight ratiox100) was calculated.

TABLE 34

Study design and results of IBD efficacy

Adminis-  Mean bursal/
tration body weight
Group Vaccine at day-old route ratio (*100)
Gl vHVT13 + vHVT114 + SB-1 SC 0.56
G2 vHVT13 + vHVT114 + vSB1-009 SC 0.58
G3 vHVT13 + vSB1-009 SC 0.52
G4 - (challenged) SC 0.13
G5 - (unchallenged) SC 0.51
Go6 vHVT13 + vHVT114 + SB-1 In ovo 0.54
G7 vHVT13 + vHVT114 + vSB1-009 In ovo 0.47
G8 vHVT13 + vSB1-009 In ovo 0.53
G9 - (challenged) In ovo 0.14
G10 - (unchallenged) In ovo 0.58
The mean bursal/body weight ratios are shown in Table 34.

The challenged control birds (G4 and G9) had a severe bursal
atrophy compared to unchallenged ones. The bursal/body
weight ratios of the vaccinated groups (G1 to G3 and G6 to
(G8) were similar to those of the unchallenged control groups
(G5 and G10) and well above those of the challenged control
groups (G4 and G9). The lack of interference of vVHVT114 on
vHVT13-induced IBD protection after both SC or in ovo
routes was surprising and confirmed data obtained in
examples 15 and 19.

In conclusion, these data indicate clearly the compatibility
of vHVT114+vSB1-009 or +SB-1 and of vSB1-009 with
vHVT13 when administered by SC or in ovo route in a variant
E IBDV challenge model.

Example 22

Efficacy of vHVT114 and vHVT13 and SB1 or
vSB1-009 Vectors Against Very Virulent Plus
Marek’s Disease Challenge

The aim of this study was to evaluate the Marek’s disease
efficacy induced by different combinations of vaccines
including vHVT114, vHVT13, SB-1 and/or vSB1-009
administered by the SC route to one-day-old SPF chicks and
challenged 4 days later with the very virulent plus Marek’s
disease virus (vv+MDV) T-King isolate.

On DO, 100 one-day-old SPF chickens were randomly
allocated into 5 groups of 20 birds. The birds from groups 1 to
3 were injected by subcutaneous injection in the neck at DO
with 0.2 mL of vaccines containing a target dose of 2000 pfu
foreach vaccine except for SB-1 for which the target dose was
1000 pfu. Birds from groups 4 and 5 were non-vaccinated and
were used as sham controls challenged (group 4) or unchal-
lenged (group 5). The study design is shown in the Table 35.
On D4, All birds from groups 1 to 4 were challenged with 0.2
mL of the vv+MDV T-King isolate using the intraperitoneal
route of administration.

TABLE 35
Study design and MD protection results
Vaccine at Number of MD  Percentage of
Group day-old (D0) positive/total protection
Gl vHVTI13 + SB-1 7/20 65%
G2 vHVT114 + SB-1 7/20 65%
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TABLE 35-continued

Study design and MD protection results

Vaccine at Number of MD  Percentage of
Group day-old (DO) positive/total protection
G3 vHVT13 + vHVT114 + 7/20 65%
vSB1-009
G4 - (challenged) 20/20 0%
G5 - (unchallenged) 0/20 100%

Each group was monitored daily for any unfavourable
reactions before and after challenge. At day 49, all live birds
were terminated and necropsied to examine for gross lesions
associated with Marek’s disease. Chickens were classified as
positive for infection with Marek’s disease if nervous signs,
such as paralysis, locomotive signs attributable to the disease,
and severe emaciation or depression are observed, if mortality
directly attributable to Marek’s Disease occurs, or if gross
lesions are observed at necropsy. Lesions might include, but
not be limited to, the following: liver, heart, spleen, gonads,
kidneys, and muscle lesions

Results of protection are shown in the Table 35 above. All
vaccinated groups (G1 to G3) performed equally, inducing a
partial (65%) MD protection as expected in this very severe
and early challenge model. These results indicated that the
vector vaccine candidates retain their ability to protect against
Marek’s disease.

Example 23

Evaluation of Marek’s Disease Efficacy of the
SB1-ND Vector Combined with HVT-IBD Vector

The synergy between parental HVT and SB-1 in inducing
aprotection against Marek’s disease is well known. The SB-1
vector expressing a foreign gene can therefore be mixed with
either parental HVT or vectored HVT expressing another
foreign gene in order to get a bivalent or a trivalent vaccine
solution, respectively. An example of evaluation of Marek’s
disease efficacy induced by a combination of vSB1-009 with
vHVT114 and vHVTI3 is shown above (example 22).
Marek’s disease (MD) efficacy is also demonstrated for
Marek’s disease vectored recombinants either alone or in
combination in other MD challenge models including viru-
lent Marek’s disease (vMD) challenge such as GA22, very
virulent Marek’s disease (vvMD) challenge such as RB1B
and/or very virulent plus Marek’s disease (vv+MD) chal-
lenge such as the T. King virus. One-day-old chickens are
inoculated subcutaneously or 18-19-day-old embryonated
eggs are inoculated with a 0.2 ml dose or 0.05 ml dose,
respectively, of the test viruses. At five days of age the vac-
cinated chickens and naive controls are challenged with the
relevant Marek’s challenge virus (v, vv, or vw+MDV). The
challenged birds are observed until seven weeks of age. All
birds are terminated and necropsied to observe for grossly
visible lesions associated with Marek’s disease as described
in Example 22.

Example 24

Efficacy of vSB1-004, vSB1-006, vSB1-007,
vSB1-008, SB1-Vectored ND Vaccine Alone or in
Association with vHVT13 HVT-Vectored IBD
Vaccine, and the vHVT302 and vHVT304 Vaccines
Against Challenges with NDV Texas GB Strain at 14
and/or 28 Days of Age in SPF Chickens

The aim of the study was to assess the efficacy of combi-
nations of different Marek’s disease vector vaccines express-
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ing the NDV F and/or the IBDV VP2 gene against Newcastle
disease challenge (Texas GB strain, genotype II) performed at
14 and/or 28 days of age in SPF chickens.
The characteristics of the 6 NDV recombinant vaccine
candidates tested in this study are described in the Table 36
below.

TABLE 36
characteristics of the 6 NDV recombinant
vaccine candidates tested in this study
Parental
Name virus Promoter F gene Poly-A Locus
vSB1-004 SB-1* mCMV Wt-VIId  SV40 SORF4/
IE Us10

vSB1-006 SB-1 SV40 Opt-VIId  Synthetic ULS55/
LORF5

vSB1-007 SB-1 SV40 Opt-VIId  (endogeneous  gC

from gC gene)

vSB1-008 SB-1 SV40 Opt-CA02  Synthetic ULS55/
LORF5

vHVT302 vHVT13 US10 Opt-VIId  US10 Us10

vHVT304 vHVT13 SV40 Opt-VIId  Synthetic 1G2

On DO, 225 one-day-old SPF chickens were randomly

allocated into 9 groups of 15 birds (G1 to G9a challenged at
D14) and 6 groups of 15 birds (G1b, G3b, G4b, G5b, G8b,
G9b challenged at D28). The birds were injected by subcu-
taneous injection in the neck at DO with 0.2 mL containing a
target dose of 2000 pfu for recombinant vaccines. The design
of the study is shown in Table 37 below. The birds were
challenged by the intramuscular route on D14 or D28 with 4.3
and 4.2 log 10 EID50 (0.1 mL) velogenic ND Texas GB
(genotype II) strain, respectively.

TABLE 37
Results of ND efficacy
% ND protection % ND protection
Vaccine at after ND challenge  after ND challenge
Group day-old (DO) at 14 days of age at 28 days of age
Gla & 1b — 0% 0%
G2a vSB1-004 20% ND*
G3a & 3b vSB1-006 26.6% 73.3%
G4a & 4b vSB1-007 33.3% 93.3%
G5a & 5b vSB1-008 46.6% 86.6%
Gba vSB1-006 + 14% ND
vHVT13
G7a vSB1-008 + 21.4% ND
vHVT13
GBa & 8b vHVT302 13.3% 80%
G9a & 9b vHVT304 33.3% 93.3%
*ND = not done

Each group was monitored before and after challenge.
NDV clinical signs after challenge were recorded. One bird
died in G6 and G7 before challenge reducing the number of
birds from 15 to 14 in these groups.

Percentages of clinical protection (including protection
against both mortality and morbidity) are reported in Table 37
above. Full susceptibility was observed in the non-vaccinated
challenged control group Gla and G1b thus validating the
high severity of challenge. Partial protections ranging from
13.3 to 46.6% were observed after challenge at D14, the
highest levels of protection being induced by vSB1-008,
vSB1-007 and vHVT304. Protection levels after ND chal-
lenge at D28 were much higher for all vaccinated groups and
were again slightly higher in the groups vaccinates with
vSB1-008, vSB1-007 or vHVT304. These results indicated



US 9,101,598 B2

49

that ND protection levels were dependent on the date of
challenge and on the construct. The vSB1-008 and vSB1-007
constructs performed slightly better than vSB1-004 and
vSB1-006, and the vHVT304 performed slightly better than
vHVT302, indicating that different characteristics of the con-
structs are playing a role in the performances of MDV-based
vector vaccines.

In conclusion, the results of this study showed that ND
protection levels induced by Marek’s disease vectors express-
ing NDV F gene may depend on different parameters includ-
ing the vector, the locus of insertion, the F gene, the promoter,
the poly-adenylation site and the challenge conditions.

Example 25

Efficacy of Double HVT-ND+IBD vHVT304 and
vHVT306 Vaccines Against Challenges with NDV
Texas GB Strain at 14 and/or 28 Days of Age in SPF
Chickens

The aim of the study was to assess the efficacy of HV'T-
vectored vaccine expressing both NDV F and IBDV VP2
genes against Newcastle disease challenge (Texas GB strain,
genotype 1) performed at 14 and/or 28 days of age in SPF
chickens.

The characteristics of the 2 recombinant vaccine candi-
dates tested in this study are described in the Table 38 below.

TABLE 38

Characteristics of the recombinant vaccine
candidates used in this study

Parental
Name virus Promoter F gene Poly-A Locus
vHVT304 vHVT13 SV40 Opt-VIId ~ Synthetic  1G2
vHVT306 vHVT13 SV40 Opt-VIId ~ Synthetic SORF3-US2

On DO, 90 one-day-old SPF chickens were randomly allo-
cated into 3 groups of 15 birds (Gla to G3a challenged at
D14) and 3 groups of 15 birds (G1b to G3b challenged at
D28). The birds were injected by subcutaneous injection in
the neck at DO with 0.2 mL containing a target dose of 2000
pfu for recombinant vaccines. The design of the study is
shown in Table 39 below. The birds were challenged by the
intramuscular route on D14 or D28 with a target dose of 4.0
log 10 EID50 (0.1 mL) velogenic ND Texas GB (genotype II)
strain.

TABLE 39

Results of ND efficacy

% ND protection % ND protection

Vaccine at after ND challenge  after ND challenge
Group day-old (D0) at 14 days of age at 28 days of age
Gla & 1b — 0% 0%
G2a & 2b vHVT304 26.7% 92.9%
G3a & 3b vHVT306 33.3% 86.7%

Each group was monitored before and after challenge.
NDV clinical signs after challenge were recorded. One bird
died in G2b before challenge reducing the number of birds
from 15 to 14 in this group.

Percentages of clinical protection (including protection
against both mortality and morbidity) are reported in Table 39
above. Full susceptibility was observed in the non-vaccinated
challenged control group Gla and G1b thus validating the
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high severity of challenge. Protections levels after challenge
at D14 were much lower than those obtained after challenge
at D28. These vaccine candidates had the same NDV F
expression cassette inserted into 2 different loci of vHVT13
genome. They performed equally in terms of ND protection in
the tested conditions, indicating that both insertion loci (IG2
and SORF3-US2) are equally suitable for NDV F cassette
insertion.

In conclusion, the results of this study showed that ND
protection levels induced by Marek’s disease vectors express-
ing NDV F gene depend on different parameters including the
vector, the locus of insertion, the F gene, the promoter, the
poly-adenylation site and the challenge conditions.

Example 26

ND Early Efficacy Induced by Double
HVT-ND+IBD (vHVT302, vHVT303, and
vHVT304) or SB1-vectors (vSB1-006 and

vSB1-007) in One Day-Old SPF Chickens Against a

Velogenic Genotype V NDV Challenge

The objective of the study was to evaluate the efficacy of
three double HVT-ND+IBD (vHVT302, vHVT303, and
vHVT304) and two SB1-ND vectors (vSB1-006 and vSB1-
007) in one day-old SPF chickens against a velogenic geno-
type V (Chimalhuacan) NDV challenge performed at D14.

The characteristics of the 5 recombinant vaccine candi-
dates tested in this study are described in the Table 40 below.

TABLE 40
Characteristics of the recombinant vaccine
candidates used in this study
Parental
Name virus Promoter F gene Poly-A Locus
vHVT302 vHVT13 US10 Opt-VIId  US10 Us10
vHVT303 vHVT13 US10 Opt-V Us10 Us10
(CA02)
vHVT304 vHVTI3 SV40 Opt-VIId  Synthetic 1G2
vSB1-006 SB-1 SV40 Opt-VIId  Synthetic UL55/
LORF5
vSB1-007 SB-1 SV40 Opt-VIId  (endogeneous  gC
from gC gene)

Six groups (1 and 2) of ten one-day-old specific pathogen
free (SPF) white Leghorn chicks were randomly constituted.
Birds from groups 2 to 6 were vaccinated by the subcutaneous
route (nape of the neck) with a target dose of 2000 PFU as
shown in the Table 41 below. Chicks from group 1 were not
vaccinated and were kept as control birds. At 2 week-of-age,
all birds were challenged with the genotype V Mexican Chi-
malhuacan (Mex V) velogenic NDV strain. The challenge
was performed by the intramuscular (IM) route using 10° Egg
Infectious Dose 50 (EID50) diluted in 0.2 ml of physiological
sterile water. All birds were monitored until 14 days post-
challenge. After challenge, health status of each bird was
scored daily as follows: healthy/with specific symptoms
(ruffled feathers, prostration, torticollis, tremor)/dead. Any
bird that showed specific symptoms for more than 2 days or
was noted sick on D28 was taken into account for calculation
of morbidity.
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TABLE 41

Results of early ND protection induced by different MDV vectored
candidates expressing NDV F gene in SPF day-old chicks

Target dose Protection  Protection

(PFU) under 0.2 against against
Group Vaccine mL (actual dose) mortality  morbidity
Gl — — 0% 0%
G2 vHVT302 2000 (4427) 50% 10%
G3 vHVT303 2000 (ND) 10% 0%
G4 vHVT304 2000 (1169) 80% 60%
G5 vSB1-006 2000 (1720) 60% 40%
G6 vSB1-007 2000 (1564) 80% 50%

Results of protection are summarized in Table 41. All con-
trol birds died after ND challenge. Variable levels of ND
protection were induced by the different tested vaccines rang-
ing from 10% to 80% and from 0% and 60% in terms of
protection against mortality and morbidity, respectively. The
vHVT304 candidate induced a better protection than the
vHVT303 and vHVT302 candidates; this may be due to the
exogenous SV40 promoter placed in front of the NDV F gene.
The vSB1-007 performed slightly better than the vSB1-006.
Furthermore, performances obtained with vHVT304 were
comparable to those obtained with vSB1-007 indicating that
different Marek’s disease vectors can reach the same level of
ND protection.

In conclusion, this study demonstrates that both double
HVT-ND* IBD and SB1-ND vectored vaccines can reach
significant levels of ND protection in a very severe and early
NDV challenge model.

Example 27

ND Efficacy Induced by the Double HVT-ND+IBD
vHVT306 Administered by In Ovo or SC Route to
One Day-Old SPF Chickens Against a Velogenic
Genotype V NDV Challenge Performed at D28

The objective of the study was to evaluate the efficacy of
one double HVT-ND+IBD (vHVT306) administered by the
in ovo or SC route to SPF chickens against a velogenic geno-
type V (Chimalhuacan) NDV challenge performed at 28 days
of age.

The characteristics of the vHVT306 recombinant vaccine
candidate tested in this study are described in Table 42 below.
The single HVT-IBD vector vaccine vVHVT13 was used as a
control.

TABLE 42

Characteristics of the recombinant vaccine
candidate used in this study

Parental
Name virus Promoter F gene Poly-A Locus
vHVT306 vHVT13 SV40 Opt-VIId ~ Synthetic SORF3-US2

On day -3, 40 SPF embryonated eggs aged around 18 days
and 18 hours of incubation were randomly allocated into 2
groups of 20 eggs each. On DO, one group of 12 day-old SPF
chicks was added. The definition of groups is given in Table
43 below. The vaccination was performed on D-3 (in ovo
route) or on DO (SC route, in the back of the neck) and the
target dose of vHVT306 and vHVT13 was 2000 PFU/bird.
For the in ovo route, hatchability, viability (until D28) and
growth of the birds (between hatching and D28) were moni-
tored.
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On D28, 10 birds per group were challenged with virulent
ND Chimalhuacan strain. The challenge was performed by
the intramuscular (IM) route using 10° Egg Infectious Dose
50 (EIDS50) diluted in 0.2 ml of physiological sterile water.
Birds were monitored until 14 days post-challenge. Specific
clinical signs and mortality were recorded. Any bird that
showed specific symptoms for more than 2 days or was noted
sick on D42 was taken into account for calculation of mor-
bidity. Five and seven days post-challenge (i.e. on D33 and
D35), oropharyngeal swab was taken from each surviving
bird. All the swabs were analyzed by specific NDV qRT-PCR.

TABLE 43
Results of ND protection induced by vHVT306 MDV vectored
candidate expressing both NDV F and IBDV VP2 genes administered
by the SC or in ovo route into SPF chicks
Hatch- Protection % birds shed-
ability/ against ding at 5 dpi/
viability mortality/ 7 dpi (mean
Group  Vaccine/route (%) morbidity logl0 titer*)
G1 vHVT13/in ovo 100%/100% 0%/0% (not tested)
G2 vVHT306/in ovo 100%/100%  100%/100% 0% (2.7)/
0% (2.7)
G3 vHVT306/SC — 100%/100% 20% (3.2)/
10% (2.9)

*The threshold titer of the real time RT PCR was set at 2.7 logl 0 equivalent EIDS0

Full hatchability was recorded after in ovo vaccination in
groups 1 and 2 and all hatched birds survived up to D28. No
difference in body weights was detected between the two
groups at both DO and D28 confirming the perfect safety of
vHVT306 when administered in ovo. Results of protection
are summarized in Table 43. All vHVT13-vaccinated control
birds died by 4 days after ND challenge. Full clinical ND
protection was induced by vHVT306 administered by both
routes. Furthermore, no shedding was detected after in ovo
administration whereas only a few birds shed detectable
amount of challenge virus after SC administration.

In conclusion, this study demonstrates that the double
HVT-ND+IBD vHVT306 induce excellent level of ND pro-
tection by SC or in ovo administration routes in a very severe
heterologous NDV challenge model.

Example 28

Efficacy of Double HVT-ND+IBD (vHVT302,
vHVT303 and vHHVT304) Recombinant Vaccines,
Against Challenge with a Classical IBDV Isolate on
D15 in SPF Chickens

The aim of the study was to assess the early IBD efficacy of
double HVT recombinants vHVT302, vHVT303 and
vHVT304 recombinant constructs against a virulent infec-
tious bursal disease virus (vIBDV) challenge (Faragher 52/70
strain) performed at 15 days of age in SPF chickens.

The characteristics of the 3 double HVT-ND+IBD recom-
binant vaccine candidates tested in this study are described in
the Table 44 below.
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TABLE 44
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TABLE 46-continued

Characteristics of the expression cassettes
of double HVT recombinants

Scoring scale of histological lesions of the bursa of Fabricius*

Score Histology observation/lesions

Pffa.rental 4 76% to 100% of the follicles show nearly complete lymphoid
Name virus Promoter  F gene Poly-A Locus depletion; hyperplasia and cyst structures are detected;
affected follicles show necrosis and severe influx of
vHVT302 vHVTI3 USI10 Opt-VIId US10 US10 heterophils is detected
vHVT303 vHVT13 US10 Opt-V (CA02) USI10 Us10 5 100% of the follicles show nearly complete lymphoid depletion;
vHVT304 vHVT13 SV40 Opt-VIId Synthetic  1G2 10 complete loss of follicular structure, thickened and folded
epithelium, fibrosis of bursal tissue
. *sourced from Monograph No. 01/2008: 0587 of EU Pharmacopoeia “Avian Infectious
On DO, 40 one-day-old SPF chickens were randomly allo- Bursal Disease vaccing (live)
Cétfd lﬁto 4 groups O,f lO(‘;nrd.s Illndélglln%g:e coggoll groups A bird was considered as aftected if it died and/or showed
G t .at was vaccinate Wlt Vh N ’b'ad h Velftor 15 potable sign of disease and/or severe lesions of the bursa of
expressing NDV F gene. Five other SPF birds were . ept Fabricius (i.e., histology score 3).
unvaccinated and unchallenged for bursal/body weights The mean ELISA IBD+ antibody titer expressed in log 10
evaluation. The birds were injected by subcutaneous injection  pefore challenge is shown in Table 45. Significant titers were
1n.tl.1e neck at DO with 0.2 mL ofrecomb.lnant. vaccines con- detected in all vaccinated groups that were significantly
taining a target dose of 2000 pfu as described in the Table 45 20 higher than that of the control group G1. The serology titer
below. On D15, blood sample was collected from all birds per was slightly higher in G3 (vHHVT303).
group (10 birds per group except for groups 1 and 3 in which Severe clinical signs were observed after challenge in all 9
1 bird died before blood sampling) for serological testing birds of the control group G1, which lead to the death of 1
with the Kit ProFLOK® plus IBD (Synbiotics Corp). On bird. Only one vaccinated bird in G2 (vHVT302) showed
D15, birds from all 4 groups were challenged by the eye drop 2° clinical signs after challenge. Percentages of protection
(0.05 mL per bird) with 2.5 log 10 EID50. against severe bursal lesions are shown in Table 45 above.
Significant IBD protection was observed in all vaccinated
TABLE 45 groups, a full protection being observed in G3 (vHVT303).
The mean bursal/body weight ratios are also shown in Table
Study design and results of IBD efficacy 30" 45, Ratios in all vaccinated groups were higher than those of
ELISA Number Mean bursal/ the challenged contr.ol group G1 and not significantly differ-
Vaccineat  IBD+titer Dead/Sick % pro- body weight ent from the gnvaccmated and ugchallenged control group.
Group day-old (logl0) (total)!  tection® ratio® In conclusion, these data indicate that the three double
o — 025 5 ®) o e HVT-IBD+ND tested in this study induced IBD antibodies
v, - . o . 35 . .
& VHVT302 26 01(10)  80% 0.0043 and early IBD protection in a severe IBDV challenge model.
G3 VHVT303 3.0 0/0(9)  100% 0.0053
G4 VHVT304 24 0/0(10)  80% 0.0034 Example 29
'Birds sick for more than 2 days or still sick on D25 were considered as sick. The number in . . .
E;rackets_ is the total number of birds in the group that were challenged. Efﬁcacy of Five Different HVT-ND Vaccine
4?10tebct10nl/abga;nst cl.lnlcal s.lgnsf:;d severe.burs:l/ leslsnll(burs:l score <3) 0.0043 40 Candidates Against Challenges with Velogenic NDV
€ Dbursa. 0 ywelg_ht ratio o e unvaccinated/uncha. €nged group was U, . ZJl (Genotype VIId) Isolate at 14 Days Onge in
. SPF Chickens
Each group was monitored before and after challenge.
IBDV clinical signs were recorded for 11 days after challenge The aim of the study was to assess the efficacy of 5 single
(frgm D1§ to D25). At the end qf .the ppst-challenge obser- 45 VT recombinant constructs (vVEIVT39, vHVTI10,
vation period (D25), all the surviving birds were euthanized  yiVT111, vHVT112 and vHVT113) expressing the NDV F
and necropsied. Bqdy and bursal we%ghts WEre recor defi gene against Newcastle disease challenge with velogenic
Bach bursa of Fabricius (BF) was weighted then stored in NDV ZI1 (genotype VIId) isolate performed at 14 days of age
individual recipients containing 4% formaldehyde for histol- in SPF chickens.
ogy. Histological lesions of the bursa were scored according 50  The characteristics of these 5 vaccine candidates are
to the scale presented in Table 46. described in Table 47 below.
TABLE 46 TABLE 47
Scoring scale of histological lesions of the bursa of Fabricius* 55 Characteristics of the HVT-ND recombinant
viruses used in the challenge study
Score Histology observation/lesions
Parental
0 No lesion, normal bursa Name virus Promoter F gene* Poly-A Locus
1 1% to 25% of the follicles show lymphoid depletion (i.e. less
than 50% of depletion in 1 affected follicle), influx of 60 vHVTO39 HVT MDV gB Wtnm-Texas SV40 1G1
heterophils in lesions vHVT110 HVT MCMVIE  Wt-VIId SV40 1G1
2 26% to 50% of the follicles show nearly complete lymphoid vHVT111 HVT SV40 Wit-VIId SV40 1G1
depletion (i.e. more than 75% of depletion in 1 affected vHVT112 HVT MCMVIE  WtYZCQ SV40 1G1
follicle), affected follicles show necrosis and severe influx vHVT113 HVT MCMV IE  Wt-Texas SV40 1G1
of heterophils may be detected
3 51% to 75% of the follicles show lymphoid depletion; affected *Wt means that the wild type velogenic F gene sequence was used but the cleavage site was
65 modified to that of a lentogenic virus. Winm means that the cleavage site of the wild type

follicles show necrosis lesions and a severe influx of
heterophils is detected

sequence was not modified. The Texas velogenic strain belongs to genotype IV and YZCQ
to the genotype VIId.
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On DO, 72 one-day-old SPF chickens were randomly allo-
cated into 5 groups of 12 birds (vaccinated) and 1 group of 12
birds (non-vaccinated controls). The birds were injected by
subcutaneous injection in the neck at DO with 0.2 mL of
recombinant vaccines containing a target dose of 6000 pfu as
described in Table 48 below. The birds were challenged by the
intramuscular route on D14 with 5 log 10 EID50 of NDV
7.J1/2000 (genotype VIId) velogenic strain.

TABLE 48

Results of ND efficacy

% clinical protection

Vaccine at Protection against Mean shedding titer
Group day-old (DO) mortality/morbidity (log10) at 2/4 dpi
Gl — 0%/0% 3.5/—
(all dead)
G2 vHVT039 25%/8% 2.5/4.8
G3 vHVT110 100%/83% 1.8/2.0
G4 vHVT111 100%/67% 1.8/2.8
G5 vHVT112 75%/42% 1.7/3.4
G6 vHVT113 83%/25% 1.4/3.3

Each group was monitored before and after challenge.
NDV clinical signs and mortality were recorded after chal-
lenge. Oropharyngeal swabs were taken at 2 and 4 days post-
infection (dpi) for evaluation of viral load by real time RT-
PCR using the method described by Wise et al. (2004;
Development of a Real-Time Reverse-Transcription PCR for
Detection of Newcastle Disease Virus RNA in Clinical
Samples. J Clin Microbiol 42, 329-338).

Percentages of protection against mortality and morbidity
are reported in Table 48 above. Full susceptibility was
observed in the non-vaccinated challenged control group G1
thus validating the high severity of the challenge. Vaccines
induced variable levels of protection against mortality (25-
100%) or against morbidity (8%-83%). The best protection
level was induced by vHVT110 whereas the lowest one was
induced by vHVTO039, the other candidates giving interme-
diate results. Results of oropharyngeal shedding at 2 and 4 dpi
are also shown in Table 48 above and are in line with those of
clinical protection. These vaccine candidates differ in their
promoter and F gene sequence. These results show that both
of these parameters are important for the design of optimal
HVT-ND vaccine candidate.

In conclusion, the results of this study showed the impor-
tance of promoter and F gene sequence in the ND efficacy
induced by HVT-vectored ND vaccine candidates.

Example 30

Evaluation of the Newcastle Discase Efficacy
Induced by Double SB1 Constructs Expressing
IBDV VP2 and NDV F

The aim of the study is to assess the efficacy of double SB1
constructs expressing IBDV VP2 and NDV F against New-
castle disease challenge.

On DO, one-day-old SPF chickens are randomly allocated
into several groups of 10-20 birds, including vaccinated and
non-vaccinated groups. The birds of the vaccinated groups
are injected by subcutaneous injection in the neck at DO with
0.2 ml containing a target dose of 1000 to 5000 pfu of
recombinant vaccines. Alternatively, the same dose in 0.05
ml, may be administered in ovo 2 or 3 days before hatch. The
birds (at least one vaccinated and one non vaccinated group)
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are challenged by the intramuscular route at different time
after vaccination: for instance, D14, D28 or D42 with about
4.01og 10 EID50 (0.1 mL) of a velogenic NDV strain such as
Texas GB (genotype I1), ZJ1 (genotype VIId), Chimalhuacan
(genotype V) strain.

Each group is monitored clinically before and after chal-
lenge. NDV clinical signs (morbidity) and mortality are
recorded after challenge. Percentages of clinical protection in
all groups are calculated. At least 90% of non-vaccinated
challenged SPF birds should die or be severely sick after
challenge to validate the severity of challenge. Oropharyn-
geal and cloacal swabs can be samples at different times after
challenge such as 3, 5, 7 and 9 days post-challenge and the
viral load can be estimated by real-time RT-PCR. The best
candidates will be those who induced the highest level of
clinical protection and the lowest level of viral load in the
swabs. A similar study can be performed in broilers contain-
ing NDV maternal antibodies; however, these maternal anti-
bodies may potentially protect the non-vaccinated birds if the
challenge is performed early. The double SB1 construct may
also be tested in combination with other Marek’s disease
vaccine or vector vaccines.

Example 31

Evaluation of the Infectious Bursal Disease Efficacy
Induced by Double SB1 Constructs Expressing
IBDV VP2 and NDV F

The aim of the study is to assess the IBD efficacy of double
SB1 expressing both the IBDV VP2 and the NDV F.

One-day-old SPF chickens are randomly allocated into
several groups of 10 to 20 birds including vaccinated and
non-vaccinated controls. Non-vaccinated controls will be
separated into 2 subgroups including challenged and unchal-
lenged birds. The birds of vaccinated groups are injected by
subcutaneous injection in the neck at DO with 0.2 mL of
vaccines containing each a target dose of 1000 to 5000 ptu.
Alternatively, the same dose in 0.05 m[. may be administered
in ovo 2 or 3 days before hatch. At different times after
vaccination such as 14, 21, 28 or 42 days post-vaccination, all
birds from vaccinated groups and the challenged controls are
challenged by the eye drop (0.03 mL containing 2 to 4 log 10
EIDS50 per bird) of a virulent IBDV (such as the Faragher or
the US standard strain), a very virulent IBDV such as the
91-168 isolate or a variant IBDV isolate such as the US
Delaware variant E isolate. Each group is clinically moni-
tored before and after challenge. Birds can be necropsied 4 or
5 days post-challenge for bursal gross lesions evaluation.
They can also be necropsied 10 to 11 days post-challenge.
Gross and/or histological lesions can be evaluated. Further-
more, birds and bursa are weighed the bursal/body weight
ratios (bursa weight/body weight ratiox100) are calculated
compared to those of the non-vaccinated unchallenged group.
Control SPF challenged birds must show clinical signs and/or
have significant gross and/or histological lesions, and/or
should have a bursal/body weight ratio significantly lower
than the unvaccinated unchallenged control birds to validate
the severity of challenge. The efficacy of the vaccine is evalu-
ated by comparing these parameters with unvaccinated/chal-
lenged and unvaccinated/unchallenged groups. Such study
may be performed in broiler chickens containing IBDV
maternal antibodies; however, these maternal antibodies may
potentially protect the non-vaccinated birds if the challenge is
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performed early. The double SB1 construct may also be tested
in combination with other Marek’s disease vaccine or vector
vaccines.

Example 32

Evaluation of the Marek’s Disease Efficacy Induced
by Double SB1 Constructs Expressing IBDV VP2
and NDV F

The aim of'the study is to evaluate Marek’s disease efficacy
induced by the SB1 vectors expressing both IBDV VP2 and
NDVF.

One-day-old SPF chickens are randomly allocated into
several groups of 20 to 50 birds including vaccinated and
non-vaccinated controls. Non-vaccinated controls may be
separated into 2 subgroups including challenged and unchal-
lenged birds. The birds of vaccinated groups are injected by
subcutaneous injection in the neck at DO with 0.2 mL of
vaccines containing each a target dose of 1000 to 5000 ptu.
Alternatively, the same dose in 0.05 m[L may be administered
in ovo 2 or 3 days before hatch. At different times after
vaccination such as 3 to 10 days post-vaccination, all birds
from vaccinated groups and the challenged controls are chal-
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lenged by the intraperitoneal route with 0.2 mL. of a Marek’s
disease virus (MDV) strain. MDV strain may be of several
pathotypes such as virulent MDV (vMDV) including the JM
or GA22 isolate, very virulent MDV (vwvMDV) such as the
RB-1B or Md5 isolate, very virulent plus (vv+MDV) such as
the T-King or 648A isolate. MDV challenge strain inoculum
are prepared by infecting chickens, harvesting and freezing
their blood cells into liquid nitrogen in presence of a cryo-
preservative such as DMSO. The chicken infectious dose 50
(CID50) is established for each challenge batch before per-
forming vaccination/challenge studies. Each group is clini-
cally monitored before and after challenge. Birds are necrop-
sied after at least 7 weeks post-vaccination and the presence
Marek’s disease gross lesions is checked in each bird. Lesions
might include, but not be limited to, the following: liver, heart,
spleen, gonads, kidneys, nerve and muscle lesions. Such
study may be performed in broiler chickens containing MDV
maternal antibodies. The double SB1 construct may also be
tested in combination with other Marek’s disease vaccine (for
instance HVT and or CVI988 Rispens strains) or MD vector
vaccines. MD challenge may also be performed by contact
between vaccinated birds and MDYV infected non-vaccinated
SPF chicks.

NDV-F codon optimized gene from modified wt VIId

(SEQ ID NO: 1)

atgggcagcaagcccagcacaagaatcecagececectgatgetgatcaccegeatcatgetgatectgggetgeatcagace

cacaagctcectggatggacgeccectggecgetgecggeategtggtgaceggegacaaggeegtgaacgtgtacaccag

cagccagaccggcagcatcategtgaagetgetgeccaacatgeccagagacaaagaggectgegecaaggecceectgga

agcctacaacagaaccctgaccacectgetgaccecectgggegacageat cagaaagatccagggcetcegtgageacaage

ggcggaggaaagcagggcagactgateggegecgtgatcggcagegtggecctgggagtggetacagetgeccagattace

getgecagecgecectgatecaggecaaccagaacgecgecaacatectgagactgaaagagageattgeegecaccaacgag

geegtgcacgaagtgaccegacggectgagecagetgteegtggecgtgggecaagatgeagecagt tegtgaacgaccagttea

acaacaccgccagagagctggactgeatcaagatcacccageaggtgggegtggagetgaacctgtacctgacegagetgac

cacagtgtteggeccccagatcacaageccagecctgacacagetgaccatccaggecctgtacaacetggetggeggcaac

atggactatctgctgacaaagectgggaateggcaacaaccagetgtecagectgateggaageggectgatcaceggetacee

catcctgtacgacagecagacacagetgetgggeatecaggtgaacctgeccagegtgggcaacctgaacaacatgegegece

acctacctggaaaccctgagegtgtecaccaccaagggetacgecagegecctggtgeccaaggtggtgacacaggtgggea

gegtgatcgaggaactggacaccagcetactgeatcgagagegacctggacctgtactgeaccagaategtgacetteccaatg

agccceggcatetacagetgectgageggeaacaccagegectgeatgtacagecaagacegaaggegeactgacaacacce

tacatggccctgaagggaagegtgategecaactgecaagatcaccacctgecagatgecaccgacececcaggcatcatcagee

agaactacggcgaggccgtgagectgategategecattectgtaacgtgetgteectggacggeatcacactgagactgage

ggcgagttcegatgecacctaccagaagaacatcageatectggacagecaggtgategtgaceggecaacctggacatcagea

ccgagetgggcaacgtgaataacagecatcagecaacgecctggacagactggecgagagcaacagcaagetggaaaaagtga

acgtgcgectgacatccacttecgetetgatcacctacategtgetgacegtgatcagectggtgtteggegecctgagectggty

ctggectgctacctgatgtacaagecagaaggeccagecagaaaacectgetgtggetgggeaacaacaccectggaccagatga

gagccaccaccagagectgatga

NDV-F protein encoded by codon-optimized NDV-F gene of wt VIId

(SEQ ID NO: 2)

mgskpstripaplmlitrimlilgcirptssldgrplaaagivvtgdkavnvytssqgtgsiivkllpnmpr

dkeacakapleaynrtlttlltplgdsirkiqgsvstsgggkqggrligavigsvalgvataagitaaaali
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-continued
gangnaanilrlkesiaatneavhevtdglsqlsvavgkmggfvndgfnntareldcikitggvgvelnly

ltelttvigpgitspaltgltigalynlaggnmdylltklgignnglssligsglitgypilydsgtqllg
igvnlpsvgnlnnmratyletlsvsttkgyasalvpkvvtgvgsvieeldtsyciesdldlyctrivtfpm
spgiysclsgntsacmysktegalttpymalkgsvianckittcrectdppgiisgnygeavslidrhscenv
lsldgitlrlsgefdatygknisildsqgvivtgnldistelgnvnnsisnaldrlaesnsklekvnvrlts
tsalityivltvislvfgalslvlacylmykgkaggktllwlgnntldgmrattra

NDV-F DNA wt VIId
Atgggctcecaaaccttctaccaggatceccagecacctetgatgetgatcaceeggattatgetgatattggy
ctgtatccegtecgacaagetcetettgacggecaggectettgeagetgecaggaattgtagtaacaggagata
aggcagtcaatgtatacacttcgtctcagacagggtcaatcatagtcaagttgeteccgaatatgeccagg
gataaggaggcgtgtgcaaaagccccattagaggcatataacagaacactgactactttgctcactectet
tggcgactcecatccgecaagatccaagggtetgtgtecacatetggaggaggcaagcaaggecgectgatag
gtgctgttattggcagtgtagetettggggttgecaacageggcacagataacagcagetgeggecctaata
caagccaaccagaatgcecgccaacatcectecggettaaggagageattgetgecaaccaatgaagetgtgea
tgaagtcaccgacggattatcacaactatcagtggcagttgggaagatgcagcagtttgtcaatgaccagt
ttaataatacggcgcgagaattggactgtataaaaatcacacaacaggttggtgtagaactcaacctatac
ctaactgaattgactacagtattcgggccacagatcaccteccctgeattaactecagetgaccatecagge
actttataatttagctggtggcaatatggattacttattaactaagttaggtatagggaacaatcaactca
gectegttaattggtageggectgatcactggttacectatactgtatgactcacagactcaactettggge
atacaagtgaatttaccctcagtcgggaacttaaataatatgegtgecacctatttggagaccttatetgt
aagtacaaccaaaggatatgcctcagcacttgtcccgaaagtagtgacacaagteggttecgtgatagaag
agcttgacacctcatactgtatagagtccgatctggatttatattgtactagaatagtgacattecccatg
tccccaggtatttattectgtttgageggecaacacatcagettgeatgtattcaaagactgaaggegeact
cactacgccgtatatggeccttaaaggctcagttattgccaattgtaaaataacaacatgtagatgtacag
accctectggtatcatatcegcaaaattatggagaagetgtatecctgatagatagacattegtgecaatgte
ttatcattagacgggataactctaaggctcagtggggaatttgatgcaacttatcaaaagaacatctcaat
actagattctcaagtcatcgtgacaggcaatcttgatatatcaactgaacttggaaacgtcaacaattcaa
tcagcaatgcecttggataggttggcagaaagcaacagcaagctagaaaaagtcaatgtcagactaaccage
acatctgctctecattacctatattgttctaactgteatttetetagtttteggtgecacttagtetggtgtt
agcgtgttacctgatgtacaaacagaaggcacaacaaaagaccttgctatggettgggaataatacecteg
atcagatgagagccactacaagagcatga

NDV-F gene GenBank Accession No. AY337464.1
CTGGATCCCGGTTGGCTCATTCAGGACGCAATATGGGCTCCAAACCTTCTACCAGGATCCCAGCACCTCT
GATGCTGATCACCCGGATTATGCTGATATTGGGCTGTATCCGTCCGACAAGCTCTCTTGACGGCAGGCCT
CTTGCAGCTGCAGGAATTGTAGTAACAGGAGATAAGGCAGTCAATGTATACACTTCGTCTCAGACAGGGT
CAATCATAGTCAAGTTGCTCCCGAATATGCCCAGGGATAAGGAGGCGTGTGCAAAAGCCCCATTAGAGGC
ATATAACAGAACACTGACTACTTTGCTCACTCCTCTTGGCGACTCCATCCGCAAGATCCAAGGGTCTGTG
TCCACATCTGGAGGAAGGAGACAAAAACGCTTTATAGGTGCTGTTATTGGCAGTGTAGCTCTTGGGGTTG
CAACAGCGGCACAGATAACAGCAGCTGCGGCCCTAATACAAGCCAACCAGAATGCCGCCAACATCCTCCG
GCTTAAGGAGAGCATTGCTGCAACCAATGAAGCTGTGCATGAAGTCACCGACGGATTATCACAACTATCA

GTGGCAGTTGGGAAGATGCAGCAGTTTGTCAATGACCAGTTTAATAATACGGCGCGAGAATTGGACTGTA

60

(SEQ ID NO:

(SEQ ID NO:

3)

4)
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-continued

TAAAAATCACACAACAGGTTGGTGTAGAACTCAACCTATACCTAACTGAATTGACTACAGTATTCGGGCC
ACAGATCACCTCCCCTGCATTAACTCAGCTGACCATCCAGGCACTTTATAATTTAGCTGGTGGCAATATG
GATTACTTATTAACTAAGT TAGGTATAGGGAACAATCAACTCAGCTCGTTAATTGGTAGCGGCCTGATCA
CTGGTTACCCTATACTGTATGACTCACAGACTCAACTCTTGGGCATACAAGTGAATTTACCCTCAGTCGG
GAACTTAAATAATATGCGTGCCACCTATTTGGAGACCTTATCTGTAAGTACAACCAAAGGATATGCCTCA
GCACTTGTCCCGAAAGTAGTGACACAAGTCGGTTCCGTGATAGAAGAGCTTGACACCTCATACTGTATAG
AGTCCGATCTGGATTTATATTGTACTAGAATAGTGACATTCCCCATGTCCCCAGGTATTTATTCCTGTTT
GAGCGGCAACACATCAGCTTGCATGTATTCAAAGACTGAAGGCGCACTCACTACGCCGTATATGGCCCTT
AAAGGCTCAGTTATTGCCAATTGTAGGATAACAACATGTAGATGTACAGACCCTCCTGGTATCATATCGC
AAAATTATGGAGAAGCTGTATCCCTGATAGATAGACATTCGTGCAATGTCTTATCATTAGACGGGATAAC
TCTAAGGCTCAGTGGGGAATTTGATGCAACTTATCAAAAGAACATCTCAATACTAGATTCTCAAGTCATC
GTGACAGGCAATCTTGATATATCAACTGAACTTGGAAACGTCAACAATTCAATCAGCAATGCCTTGGATA
GGTTGGCAGAAAGCAACAGCAAGCTAGAAAAAGTCAATGTCAGACTAACCAGCACATCTGCTCTCATTAC
CTATATTGTTCTAACTGTCATTTCTCTAGTTTTCGGTGCACTTAGTCTGGGTTTAGCGTGTTACCTGATG
TACAAACAGAAGGCACAACAAAAGACCTTGCTATGGCTTGGGAATAATACCCTCGATCAGATGAGAGCCA
CTACAAGAGCATGAA

NDV-F protein GenBank Accession No. AAP97877.1
MGSKPSTRIPAPLMLITRIMLILGCIRPTSSLDGRPLAAAGIVVTGDKAVNVYTSSQTGSIIVKLLPNMP
RDKEACAKAPLEAYNRTLTTLLTPLGDSIRKIQGSVSTSGGRRQKRF IGAVIGSVALGVATAAQITAAAR
LIQANQNAANILRLKESIAATNEAVHEVTDGLSQLSVAVGKMOQFVNDQFNNTARELDCIKITQQVGVEL
NLYLTELTTVFGPQITSPALTQLTIQALYNLAGGNMDYLLTKLGIGNNQLSSLIGSGLITGYPILYDSQT
QLLGIQVNLPSVGNLNNMRATYLETLSVSTTKGYASALVPKVVTQVGSVIEELDTSYCIESDLDLYCTRI
VTFPMSPGIYSCLSGNTSACMYSKTEGALTTPYMALKGSVIANCRITTCRCTDPPGIISQNYGEAVSLID
RHSCNVLSLDGITLRLSGEFDATYQKNISILDSQVIVTGNLDISTELGNVNNSISNALDRLAESNSKLEK
VNVRLTSTSALITYIVLTVISLVFGALSLGLACYLMYKQKAQOKTLLWLGNNTLDQMRATTRA

NDV-F gene of CA02 strain GenBank Accesion No. EF520718.1
ATGGGCTCCAAACCTTCTACCTGGATCTCAGTAACTCTGATGCTGATCACTCGGACCATGCTTATACTTA
GCTGTATCTGTCCGACAAGCTCTCTTGACGGTAGACCTCTCGCAGCCGCAGGGATTGTGGTGACGGGAGA
TAAAGCAGTCAATATATACACTTCATCTCAAACAGGGTCAATCATCATCAAGTTACTCCCAAATATGCCC
AAGGATAAAGAAGCGTGCGCAAAAGCCCCATTGGAAGCATACAATAGAACACTGACCACTTTACTCACCC
CTCTTGGTGACTCTATCCGCAGAATACAAGGGTCTGCGACTACATCTGGAGGAAGGAGACAGAAACGCTT
TGTAGGTGCCATTATCGGCAGTGTAGCTCTTGGGGT TGCAACAGCTGCACAGATAACAGCAGCCGCAGCT
CTGATACAAGCCAACCAAAATGCTGCCAACATCCTCCGGCTTAAGGAGAGCATTGCTGCAACCAATGACG
CTGTACACGAGGTCACTAACGGATTATCACAACTAGCGGTGGCGGTCGGGAAGATGCAGCAGTTTGTTAA
TAACCAGTTTAATAATACGGCGCGAGAATTGGACTGCATAAAAATTGCACAACAAGTGGGCGTCGAACTC
AATTTGTATCTAACTGAATTGACCACAGTGTTCGGGCCACAAATCACCTCCCCTGCTTTAACTCAGCTGA
CTATCCAGGCACTTTATAATTTAGCCGGTGGCAATATGGATTACCTGTTGACTAAGTTGGGTGTAGGGAA
TAATCAACTCAGTTCGTTAATTGGTAGTGGCTTGATAACTGGCAACCCTATACTATATGACTCACAGACC
CAACTCTTAGGCATACAGATAAATTTACCCTCAGTCGGGAGCCTAAATAATATGCGTGCCACCTACTTGG

AGACCTTATCCGTAAGCACGACCAAAGGGTTCGCCTCAGCACTTGTCCCGAAAGTTGTGACGCAAGTCGG
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(SEQ ID NO:

(SEQ ID NO:

5)

6)
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CTCTGTGATAGAAGAACTTGACACCTCATATTGTATAGAATCCGATATAGATC TATATTGTACAAGGGTA

GTGACATTCCCCATGTCTCCTGGTATTTACTCCTGTCTGAGCGGCAATACGTCAGCTTGTATGTATTCAA
AGACCGAAGGTGCACTCACTACACCATACATGGCCCTCAAAGGCTCAGTTATTGCCAATTGCAAGATGAC
TACATGCAGATGCGCAGATCCCCCAGGTATCATATCACAGAATTATGGGGAAGCTGTGTCTCTAATAGAT
AAACATTCATGCAGTGTCTTGTCCCTAGACGGGATAACTCTGAGGCTCAGTGGGGAATTTGATGCGACCT
ATCAAAAGAACATCTCAATACTAGATTCTCAAGTCATCGTGACAGGAAATCTCGATATATCAACTGAGCT
TGGGAATGTTAACAACTCGATAAGCAGTACCCTGGACAAATTAGCAGAAAGCAACAACAAGCTARAACAAG
GTCAATGTAAACCTAACCAGCACATCTGCTCTCATCACTTATATTGTCTTAGCTATCGTATCTCTTGCTT
TCGGCGTAATTAGCCTGGTTCTAGCATGCTACCTGATGTATAAACAAAGAGCACAACAAAAGACCTTACT

ATGGCTGGGGAACAACACCCTTGATCAGATGAGAGCCACCACAAGAACCTGA

NDV-F wildtype protein sequence of CA02 strain, GenBank Acession No. ABS84266.1

MGSKPSTWISVTLMLITRTMLILSCICPTSSLDGRPLAAAGIVVTGDKAVNIYTSSQTGSIIIKLLPNMP
KDKEACAKAPLEAYNRTLTTLLTPLGDSIRRIQGSATTSGGRRQKRFVGAIIGSVALGVATAAQITAAAA
LIQANQNAANILRLKESIAATNDAVHEVTNGLSQLAVAVGKMOQFVNNQFNNTARELDCIKIAQQVGVEL
NLYLTELTTVFGPQITSPALTQLTIQALYNLAGGNMDYLLTKLGVGNNQLSSLIGSGLITGNPILYDSQT
QLLGIQINLPSVGSLNNMRATYLETLSVSTTKGFASALVPKVVTQVGSVIEELDTSYCIESDIDLYCTRV
VTFPMSPGIYSCLSGNTSACMYSKTEGALTTPYMALKGSVIANCKMTTCRCADPPGIISQNYGEAVSLID
KHSCSVLSLDGITLRLSGEFDATYQKNISILDSQVIVTGNLDISTELGNVNNSISSTLDKLAESNNKLNK
VNVNLTSTSALITYIVLAIVSLAFGVISLVLACYLMYKQRAQOKTLLWLGNNTLDQMRATTRT

NDV-F codon-optimized gene of modified CA02 strain
Atgggcagcaagcccageacctggatcagegtgacectgatgetgatcaccagaaccat
getgatcectgagetgeatetgecccacaagecagectggacggecagaceectggeegetyg
ceggeategtggtgaceggegacaaggecgtgaacatetacaccagecagecagacegge
agcatcatcatcaagctgetgeccaacatgeccaaggacaaagaggectgegecaagge
cceectggaagectacaacagaaccctgaccacectgetgaccecectgggegacagea
tcagaagaatccagggcagegecaccacaageggeggaggaaagecagggeagactggtyg
ggcgctatcategggagegtggecctgggegtggecacagetgeccagattacegetge
agccgecctgatteaggecaatcagaacgecgecaacatectgagactgaaagagagea
ttgcecgecaccaacgacgecgtgeacgaagtgacaaacggactgteccagetggetgte
getgteggcaagatgcagecagttegtgaacaaccagttcaacaacaccgecagagaget
ggactgcatcaagatcgeccagecaggtgggegtggagetgaacctgtacctgacegage
tgaccacagtgtteggeccccagatcacaagececgetetgacecagetgacaatecag
gecctgtacaacctggetggeggcaacatggactatetgetgactaagetgggagtggy
caacaaccagctgtccagectgategggtecgggetgatecacaggecaacececatectgt
acgacagccagacacagctgetgggeatecagatcaacctgecatecgtgggaagectyg
aacaacatgagagccacctacctggaaacectgagegtgtecaccaccaagggettege
cagcgecctggtgeccaaggtggtgacacaggtgggeagegtgatcgaggaactggaca
ccagctactgecategagagegacatcegacctgtactgeaccagagtggtgaccttecca
atgagccccggcatctacagetgectgageggecaacaccagegectgeatgtacageaa
gaccgaaggagcactgacaacaccctacatggecectgaagggaagegtgategecaact

gcaagatgaccacctgcagatgegecgaccccccaggcatcatcagecagaactacgge

64

(SEQ ID NO:

(SEQ ID NO:

7)

8)
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gaggccgtgagectgatcgacaaacattcecctgtagegtgetgtecctggatggeatcac
actgagactgagcggcgagttegacgccacctaccagaagaacatcagcatcectggaca
gccaggtgatcgtgaccggcaacctggacatcagcaccgagetgggcaacgtgaacaac
agcatcagcagcaccctggacaagctggccgagtccaacaacaagctgaacaaagtgaa
cgtgaacctgaccagcacaagcgccctgatcacctacategtgetggecategtgtece
tggcctteggegtgatcagectggtgetggectgetacctgatgtacaagcagagagec
cagcagaaaaccctgectgtggetgggcaataacaccctggaccagatgagggecaccac

cagaacctgatga

Amino Acid Sequence of the codon optimized genotype V NDV-F gene in vSB1-008

66

(SEQ ID NO:

mgskpstwisvtlmlitrtmlilscicptssldgrplaaagivvtgdkavniytssgtgsiiikllpnmpkdkeacakapleayn

rtlttlltplgdsirriqgsattsgggkggrlvgaiigsvalgvataagitaaaaligangnaanilrlkesiaatndavhevtnglsqg

lavavgkmggfvnngfnntareldcikiaggvgvelnlyltelttvigpgitspaltgltigalynlaggnmdylltklgvgnn

glssligsglitgnpilydsqtgllgiginlpsvgslnnmratyletlsysttkgfasalvpkvvtgvgsvieeldtsyciesdidly

ctrvvt fpmspgiysclsgnt sacmysktegalttpymalkgsvianckmttcrcadppgiisgnygeayslidkhscsvlsl

dgitlrlsgefdatygknisildsgvivtgnldistelgnvnnsisstldklaesnnklnkvnvnltstsalityivlaivslafgvisl

vlacylmykgraggktllwlgnntldgmrattrt*

mCMV IE promoter
aattcaatagtggatcccccaactecgecegttttatgactagaaccaatagtttttaa
tgccaaatgcactgaaatcccectaatttgecaaagecaaacgeccectatgtgagtaata
cggggactttttacccaattteccacgeggaaageccectaatacactecatatggeata
tgaatcagcacggtcatgcactctaatggeggceccatagggactttecacataggggge
gttcaccatttcccagcataggggtggtgactcaatggectttacecaagtacattggy
tcaatgggaggtaagccaatgggttttteccattactggcaagcacactgagtcaaatyg
ggactttccactgggttttgeccaagtacattgggtcaatgggaggtgagecaatggga
aaaacccattgctgccaagtacactgactcaatagggactttecaatgggtttttecat
tgttggcaagcatataaggtcaatgtgggtgagtcaatagggactttecattgtattet
geecagtacataaggtcaatagggggtgaatcaacaggaaagtceccattggagcecaagt
acactgcgtcaatagggactttecattgggttttgeccagtacataaggtcaatagggyg
atgagtcaatgggaaaaacccattggagccaagtacactgactcaatagggactttcca
ttgggttttgcccagtacataaggtcaatagggggtgagtcaacaggaaagttccattyg
gagccaagtacattgagtcaatagggactttccaatgggttttgeccagtacataaggt
caatgggaggtaagccaatgggttttteccattactggcacgtatactgagtcattagyg
gactttccaatgggttttgeccagtacataaggtcaataggggtgaatcaacaggaaag
tcccattggagecaagtacactgagtcaatagggactttecattgggttttgeccagta
caaaaggtcaatagggggtgagtcaatgggttttteccattattggcacgtacataagyg
tcaataggggtgagtcattgggtttttecagecaatttaattaaaacgeccatgtacttt
cccaccattgacgtcaatgggctattgaaactaatgcaacgtgacctttaaacggtact
ttcccatagetgattaatgggaaagtacegttcetegagecaatacacgtcaatgggaag
tgaaagggcagccaaaacgtaacaccgecceggttttecectggaaattecatattgge

acgcattctattggectgagetgegttetacgtgggtataagaggegegaccagegtegg

(SEQ ID NO:

10)
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taccgtcgecagtcetteggtetgaccacegtagaacgcagagctcectegetgeag

SV40 PolyA
(SEQ ID NO: 11)
ggggatccagacatgataagatacattgatgagtttggacaaaccacaactagaatgea
gtgaaaaaaatgctttatttgtgaaatttgtgatgctattgetttatttgtaaccatta
taagctgcaataaacaagttaacaacaacaattgcattgattttatgtttcaggttcag
ggggaggtgtgggaggtttttteggatectctagagtcega
SV40 promoter
(SEQ ID NO: 12)
caattcgagcteggtacagettggetgtggaatgtgtgtcagttagggtgtggaaagtececaggetecccagecaggcagaagt
atgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtceccaggctecccagcaggcagaagtatgcaaageat
gcatctcaattagtcagcaaccatagtccegecectaactecgeccateccgeccectaacteegeccagttecgeccatteteege
cccatggetgactaattttttttatttatgecagaggecgaggecgecteggectetgagetattecagaagtagtgaggaggetttttt
ggaggcctaggettttgcaaaaaget
Synthetic PolyA
(SEQ ID NO: 13)
aataaaatatctttattttcattacatctgtgtgttggttttttgtgtgaatcgatagtactaacatacgctetcecatcaaaacaaaacgaa
acaaaacaaactagcaaaataggctgtcecccagtgecaagtgecaggtgecagaacatttetet
Gene coding for glycoprotein C of SB-1 strain from genome HQ840738 (98595 . . . 100031)
(SEQ ID NO: 34)
atgcac gegtcacgeg cgttgegage tttggggtgg acgagactcet
tatttgtcegt tttattttcg ggccgegtee taagcgctag cattaacccce
gatctagcta caccccceggt cattgettte aacccegtcaa gtattecgge
cgatgatggg cctttggcca aagttectge atcccegecyg gcaggggaga
aagaggagag ccacaagaat gcaagcgacg cgcgtaggat gectagtata
gtttgcgata aagaagaagt tttegttttce ctgaacaaga ccgggegttt
cgtgtgcact cttaagatcg ccccteecte cgacaacgaa tggtcgaact
ttgctetgga ccttattttce aatccgatcg aataccatge taatgagaag
aacgtggaag cagcgcegtat tgctggecte tatggggtge ceggatcaga
ttacgecctac ccgegtectt ctgaattaat ctettcetatt cggegagacce
cccaagggac cttttggaca agcccatcgg cacatggaga caagtacttce
atatggctaa acaaaacgac gaatacgatg ggcgtggaaa ttaggaacgt
cgactacgca gacaacggtt acatccaagt tgccatgegyg gatcctttca
atcggecttt actagataag cacgtgtaca tccgegtgtyg tcaacgaccce
gecteggteyg acgttcectage ccceccegte ctcagtggeyg ataagtacaa
ggcttcatge atcgttagge atttttatce accgggctcce gtcectatgtgt
tctggaggca agatgggaat atcgttacac cacgtaagga cacggacgga
agtttttggt ggtttgaatc agcccgggga gecaccctygyg tatctacgat
aacgctggge aactcggcca tcgaccectece teccaagatt tcatgtetgg
tagcctggaa gcagggaaat atgatgagta ctacgaacgce cactgcaatc
ccgaccgtat atcatcatcc ccggatatce ctggetttca aagatgggta
tgcaatatgt actacgcaat gtgtgcegtt cggaattacc atacgatggt
tagtacacga tgaacccaaa cctaatacaa cttatgatac tgtggttaca

ggtctttgca ggaccctcaa geggcataga aatatcatca gecgaatatt

actccaagat gactggcaga aaacaaagta tacatgtegt ctcatcgget
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atcctttcga cgaagacaaa tttcaagctt tcgattactt cgacgcgacg
ccatcgacga gggggtccce catggttcete gegatagegg ctgttgtggg
actagctttg attttgggaa tgggtacact cctgacggct ctgtgtttet

acgcctcegyg gaaaaaatac atattacttt cgtcegteta g

Glycoprotein C of SB-1 [Gallid herpesvirus 3] with GenBank Accession NO.

MHASRALRALGWTRLLFVVLFSGRVLSASINPDLATPPVIAFNPSSIPADDGPLAKVPASPPAGEKEESH
KNASDARRMPSIVCDKEEVFVFLNKTGRFVCTLKIAPPSDNEWSNFALDLIFNPIEYHANEKNVEAARIA
GLYGVPGSDYAYPRPSELISSIRRDPQGTFWTSPSAHGDKYFIWLNKTTNTMGVEIRNVDYADNGYIQVA
MRDPFNRPLLDKHVYIRVCQRPASVDVLAPPVLSGDKYKASCIVRHFYPPGSVYVFWRQDGNIVTPRKDT
DGSFWWFESARGATLVSTITLGNSAIDPPPKISCLVAWKQGNMMS TTNATAIPTVYHHPRISLAFKDGYA
ICTTQCVPFGITIRWLVHDEPKPNTTYDTVVTGLCRTLKRHRNIISRILLODDWQKTKYTCRLIGYPFDE
DKFQAFDYFDATPSTRGSPMVLAIAAVVGLALILGMGTLLTALCFYASGKKYILLSSV

Partial plasmid pSBl 44cds SV FCRopt sequence for vSB1-009 (6791 bp)
Green and Italic = UL44 Recombination Arms

BLUE AND UPPERCASE = SV40 PROMOTER

Black and Bold = NDV-F-CAO2-CSmut sequence
Cttttgtcatgcteggagetetgategcatcettatcattacgtetgecatagcaacgtet
ggagacgtgacgtggaagaccgggtttttagttgtggeggcagggacgattgcecggcat
cacggctecgtatggagacatttctectctagecggetttcttteggegtatacggegt
tagctattcacgtggtcagagacgccagteggtctectaatgaacacgtgctactacegt
gcacgtcgggaaattactgtgaacggtgcatatcegecteggtegegegegtctecegee
cagcacggacgccgaggcgacgcgcgaagaagacgtat ccagttacgatacgetggggyg
ggaatattcctacgataattctgagectcatageggtcatcetegattecagecatagee
agctttcaaaagtacatgtcgaacgcaactaagcaccagtcaacattgactgacacgtt
acgcagtatatgcggtttettggtgggtacaagtgtcegegatattecttecgtegeget
accacgaggttcetgttcegtccaattcttgtattactgttaatatteggggcaatgget
actaccttageeggctteggtttacttcetegggeegacattgttttcegegacagecge
ggttctgtgctgctacacttgtataaatgtacgcaacgcgaatageggaataaagcaat
tggcggccgecgcagetggtaaatgcatattaggaactgcecatctegageatgttggtt
tgcgtgttaatacaatattcctgatcgeggagegattaatttttatatcatgtgeteat
agcgttctttegaactgcgaataaaactttegtggctactaaaggggectategtgggt
ttatgcgctgtegaaaacatgaaagggccgatttaaagcetaagttgegecaggcagaggce
cactccatatacgetcteggagacgcggctegcacgecagctgaaatattttceeccect
gcaggtcgaccCAATTCGAGCTCGGTACAGCTTGGCTGTGGAATGTGTGTCAGTTAGGG
TGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTA
GTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCA
TGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTA
ACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGC
AGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTG
GAGGCCTAGGCTTTTGCAAAAAGCTcccggggcggccgecaccatgggecagecaagecca

gcacctggatcagegtgaccctgatgetgatcaccagaaccatgetgatcctgagetge

atctgececccacaagcagectggacggcagaccecectggecgetgeecggecategtggtgac

70

AEI00252.1
(SEQ ID NO:
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cggcgacaaggccgtgaacatctacaccagcageccagaccecggcagecatcatcatcaage
tgctgecccaacatgecccaaggacaaagaggectgegecaaggeccececctggaagectac
aacagaaccctgaccaccctgectgacceccectgggegacagecatcagaagaatecaggg
cagcgccaccacaagcggcggaggaaagcagggcagactggtgggegetatcateggga
gegtggecctgggegtggecacagetgeccagattacecgetgecageegecectgattecag
gccaatcagaacgeccgecaacatcctgagactgaaagagagcattgecgecaccaacga
cgecgtgcacgaagtgacaaacggactgtecccagetggetgtegetgteggecaagatge
agcagttcgtgaacaaccagttcaacaacaccgeccagagagetggactgecatcaagate
gcccagecaggtgggegtggagetgaacctgtacctgacegagetgaccacagtgttegg
cccccagatcacaagececegetectgacccagetgacaateccaggecctgtacaacetgg
ctggeggcaacatggactatctgetgactaagetgggagbtgggcaacaaccagetgtee
agectgategggtcegggetgatcacaggcaaccccatecctgtacgacagecagacaca
gctgetgggcatccagatcaacctgecatcegtgggaagectgaacaacatgagageca
cctacctggaaaccctgagegtgtccaccaccaagggettegecagegecetggtgece
aaggtggtgacacaggtgggcagegtgatcgaggaactggacaccagectactgecatega
gagcgacatcgacctgtactgecaccagagtggtgaccttcccaatgagecceggeatet
acagctgecctgageggcaacaccagegectgecatgtacagcaagaccgaaggagecactg
acaacaccctacatggeccctgaagggaagegtgatecgecaactgcaagatgaccaccetg
cagatgegeccgaccecccaggcatcatcagecagaactacggegaggeegtgagectga
tcgacaaacattcctgtagegtgetgtececctggatggecatcacactgagactgagegge
gagttecgacgeccacctaccagaagaacatcagecatcetggacagecaggtgategtgac
cggcaacctggacatcagcaccgagetgggcaacgtgaacaacagcatcagecagecacce
tggacaagctggccgagtccaacaacaagetgaacaaagtgaacgtgaacctgaccage
acaagcgccctgatcacctacategtgetggecategtgtececectggectteggegtgat
cagcectggtgetggectgetacctgatgtacaagcagagageccagcagaaaacectge
tgtggctgggcaataacacectggaccagatgagggecaccaccagaacctgatgageg
gccgegatacctgecaggtttgeggtgacattgatctggeteattatatgeccegagetc
ttgtaacatcgcggacgcgatttcocgtagtaggcacatctcaaatgcaaaageggcatyg
tcaaccgtataggtacatccggccectgcttacagteggtagggcatatatccaccggaa
aacttcagctttagactcctcaggtgatgaggaatagtatgtaaccctcetagcagtacg
gtatttctaaaaaaaggtagatccttttoccacacggcacagactaaataacgtacacta
cacaggttctctcgaacttogtttggaccggaattattoccteggecagegectaaaaag
caaacctctagagtagataagtgtcagtgaacctaggcecttcetttgttecacggetgga
aagctaagggacgaggtacacgcgacccocagecacgcacgaacagagtttaacggaage
gtegtttgegggataaggttgtcggaccccgegggt cegt tgaaaagtggetgegegec
taccgacgaatacgtcggtaacaattttagaaatcgaatatgactgcgagtaccgtaca
atcgcgaaatacggtctctatatagetacteggtocttaaatatgtaagtatgatgtec
cctacteoccgaagacgaccgegacttggtegeagtacgtgggetget ccggatgatgga
cgagaccacatctgagcgacacaaacgttegegttcaggatgcccceggttgttatgeg

gttgtacgatcgggatcgetettactgtgttegtcatcacagetacggtcgtgetaget

72
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tcgctgtttgcattctcettacatgtcooctggagtceggtacatgtoctcacgaatggat

cggtttaggctatagttgtatgegegegatggggagcaacgctaccgagetagaageoc
tagatacgtgctcccgacataacagcaagcettgtcgactttactcatgcgaaaattcta
atcgaagctatcgc

Partial plasmid pHM103 + Fopt DNA sequence for vHVT114
Green and Italic = Arms

Black and bold = NDV Fopt

BLUE AND UPPERCASE = SV40 PROMOTER

Red and Italic and underlined = SV40 polyA
gagctcagggtatgatactcagetgttattgtggecgaccaggaggactccaatgctta
gcattcataagaacgctagagatgctatttaacgatgtgctgtcgtctaaagaatttgt
gcatttagcectttaaatgtaaaaccaatgacgcattcactacgctogtgegtgcaattt
ctgggccagggtatgcatattccataacagaaatcgacacttgagaagaggatctgact
gtttgggataaaggtcgtttgggtcetgtoctagegatataatttatatgacgatataca
ttaaacatctgtgtgcagtacttaggtatttaatcatgtcgatgaaatgttatgtgtaa
atatcggacaatatagataacgggcacgctgctattgtaacgtgegececcgegegetagt
gctgactaatagtgtggatgatgtatacagtatattacaaacggaaatgatacgtaata
aattatgtactcttattgatttataaaaacatacatgcagtgttgctatgtcacataat
tagccteogoccgtcotacgetcecactgaagataatgggctceeccgetgt tcaaaaaaatca
gegtgegtcogataagactttggtgecagtoctcetteggggtegeaatttagatttgecgea
tggagggtatctggggatttttgccaatgectggagegacgactgtacgattegtceccat
cgggatctagcagaccaatgatgttgacacacatcggcecatgcatgtacggacggtcta
ttgcgcgagtttgttattttcocgaaggacaagatggaagtgtatatggaaccgacaataa
tgttagtttgcatttcttagggcggaatctacatgatatcttateccaageggggtatga
gccagagagatgtgatggtcataaagggtaaattttttagatctgaaataacgcagttyg
cccaaacaacgatcgcgattaaaagaaaaatcggatggttcaattaggacatgcatgga
ttctgtgegeataaaccataaccgcagcactgttgggcacttoggtaactcaaatgega
agcgttgcacgtcetgegataactacgcctactatgcacattgttactectgcatcttaa
aaatatatcctgtagtaattttcacagcaatgtcataacatcatctcgctaaagaatga
cctgggattggagaagtaatgaatatttgcaaccaatgcattgaataaactaacattaa
acGAATTCGAGCTCGGTACAGCTTGGCTGTGGAATGTGTGTCAGT TAGGGTGTGGAAAG
TCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAAC
CAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCA
ATTTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCTAACTCCGCCC
AGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATT TATGCAGAGGCCGA
GGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAG
GCTTTTGCAAAAAGCTgcggccgccaccatgggecagcaageccagcacaagaateccag
cececcectgatgetgatcaccegecatcatgetgatcecectgggetgecatcagacccacaage
tccectggatggacgecccecetggecgetgecggecategtggtgaceggegacaaggeegt
gaacgtgtacaccagcageccagaccggecagecatcategtgaagetgetgeccaacatge
ccagagacaaagaggcctgcgeccaaggcccccctggaagectacaacagaaccctgace

accctgetgaccecectgggegacagcatcagaaagatccagggetecegtgagecacaag

cggcggaggaaagcagggcagactgatcggegeegtgateggecagegtggecectgggag

74

(SEQ ID NO:
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tggctacagctgcccagattacegetgecagecgecctgatecaggecaaccagaacgee
gccaacatcctgagactgaaagagagecattgecegecaccaacgaggecgtgcacgaagt
gaccgacggcctgagecagetgteegtggeegtgggcaagatgcagecagttegtgaacyg
accagttcaacaacaccgccagagagcectggactgcatcaagatcacccagecaggtggge
gtggagctgaacctgtacctgaccgagetgaccacagtgtteggeccccagatcacaag
cccagcectgacacagectgaccatccaggecectgtacaacctggetggeggecaacatgg
actatctgectgacaaagectgggaatcggcaacaaccagetgteccagectgateggaage
ggcctgatcacecggetacceccatectgtacgacageccagacacagetgetgggcatcca
ggtgaacctgeccagegtgggcaacctgaacaacatgegegecacctacctggaaacce
tgagcgtgtccaccaccaagggctacgecagegecctggtgeccaaggtggtgacacag
gtgggcagegtgatecgaggaactggacaccagetactgecatecgagagegacctggacet
gtactgcaccagaategtgacctteccaatgageecceggecatctacagetgectgageg
gcaacaccagegectgecatgtacagcaagaccgaaggegcactgacaacaccctacatg
gcecctgaagggaagegtgategecaactgcaagatcaccacctgecagatgecacecgacee
cccaggcatcatcageccagaactacggegaggcegtgagectgategategecattect
gtaacgtgetgtececctggacggecatcacactgagactgageggegagttecgatgecace
taccagaagaacatcagcatcctggacageccaggtgategtgaccggecaacctggacat
cagcaccgagcetgggcaacgtgaataacagcatcagcaacgecctggacagactggeeg
agagcaacagcaagctggaaaaagtgaacgtgegectgacatccacttecegetetgate
acctacategtgetgacegtgatcagectggtgtteggegecctgagectggtgetgge
ctgctacctgatgtacaagcagaaggcccagcagaaaaccctgetgtggetgggecaaca
acaccctggaccagatgagagccaccaccagagectgatgagcggecgeggggatcecag

acatgataagatacattgatgagtttggacaaaccacaactagaatgecagtgaaaaaaa

tgctttatttgtgaaatttgtgatgctattgectttatttgtaaccattataagetgeaa

taaacaagttaacaacaacaattgcattgattttatgtttcaggttecagggggaggtgt

gggaggtttttteggatectetagagtegacaattattttatttaataacatatagece

aaagacctctatgaacatttagtttecegtatactcaacggegegtgtacacacgeatc
tctttgcatagegatgaagtttgtteggcageagaaaatgcagatatccaacaatctygg
agaaaacttatcatcacagtggcagtggaaacatacccectctatattcatggtataat
tatcgtctacagcgtecaggatagtggegtgagaaaatggagatetgeagecctecttt
cecatggcatgccgetttattgttcattaaacgcacaatggtetcaacgecagatatggg
catagattctgaagaacccgttgacaatcegaagaagaaggegtgcaggtetttggaag
actegeacgttggtcttataatgtatgatcgagatgtcacectaatgecacatggtaca
ggcttategeggteatggegateggacttgtaatttgecaacgatgggcaaaggategac
gacatgccaaacattcetgaaccegtagagatgttaacgatgacgaggatgaatatecca
tgctecgctgecatagtatcaagtacaccgegaataaggacgegtccaacategttatat
geacacaatgggctacacgtgactaacaccceccgaatattagtcatatgtgagtttcag
tctggcteccatatagectgtagactatttgtggtttaagtgtgaacgaggegetgtga
acgagactcgggccgat tgtaagaacaagcaaatgeactttcocatttaacaagaagtgt

agagagaatactcaacctctttggatgtatcectegag
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DNA coding for IBDV VP2 protein

ATGACAAACCTGCAAGATCAAACCCAACAGATTGTTCCGTTCATACGGAGCCTTCTGAT
GCCAACAACCGGACCGGCGTCCATTCCGGACGACACCCTGGAGAAGCACACTCTCAGGT
CAGAGACCTCGACCTACAATTTGACTGTGGGGGACACAGGGTCAGGGCTAATTGTCTTT
TTCCCTGGATTCCCTGGCTCAATTGTGGGTGCTCACTACACACTGCAGAGCAATGGGAA
CTACAAGTTCGATCAGATGCTCCTGACTGCCCAGAACCTACCGGCCAGCTACAACTACT
GCAGACTAGTGAGTCGGAGTCTCACAGTGAGGTCAAGCACACTCCCTGGTGGCGTTTAT
GCACTAAACGGCACCATAAACGCCGTGACCTTCCAAGGAAGCCTGAGTGAACTGACAGA
TGTTAGCTACAATGGGTTGATGTCTGCAACAGCCAACATCAACGACAAAATTGGGAATG
TCCTGGTAGGGGAAGGGGTCACTGTCCTCAGCCTACCCACATCATATGATCTTGGGTAT
GTGAGGCTTGGTGACCCCATTCCCGCTATAGGGCTTGACCCAAAAATGGTAGCTACATG
CGACAGCAGTGACAGGCCCAGAGTCTACACCATAACTGCAGCCGATGATTACCAATTCT
CATCACAGTACCAACCAGGTGGGGTAACAATCACACTGTTCTCAGCCAACATTGATGCT
ATCACAAGCCTCAGCATTGGGGGAGAGCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGT
ACTGGGCGCCACCATCTACCTTATAGGCTTTGATGGGACTGCGGTAATCACCAGAGCTG
TAGCCGCAGATAATGGGCTGACGGCCGGCACCGACAATCTTATGCCATTCAATCTTGTC
ATTCCAACCAATGAGATAACCCAGCCAATCACATCCATCAAACTGGAGATAGTGACCTC
CAAAAGTGGTGGTCAGGCAGGGGAT CAGATGTCATGGTCGGCAAGTGGGAGCCTAGCAG
TGACGATCCATGGTGGCAACTATCCAGGGGCCCTCCGTCCCGTCACACTAGTAGCCTAC
GAAAGAGTGGCAACAGGATCCGTCGTTACGGTCGCTGGGGTGAGTAACTTCGAGCTGAT
TCCAAATCCTGAACTAGCAAAGAACCTGGTTACAGAATACGGCCGATTTGACCCAGGAG
CCATGAACTACACAAAATTGATACTGAGTGAGAGGGACCGTCTTGGCATCAAGACCGTC
TGGCCAACAAGGGAGTACACTGATTTTCGTGAGTACTTCATGGAGGTGGCCGACCTCAA
CTCTCCCCTGAAGATTGCAGGAGCATTTGGCTTCAAAGACATAATCCGGGCTATAAGGA
GGTAA

IBDV VP2 protein
MTNLODQTQQIVPFIRSLLMPTTGPASIPDDTLEKHTLRSETSTYNLTVGDTGSGLIVE
FPGFPGSIVGAHYTLQSNGNYKFDOMLLTAQNLPASYNYCRLVSRSLTVRSSTLPGGVY
ALNGTINAVTFQGSLSELTDVSYNGLMSATANINDKIGNVLVGEGVTVLSLPTSYDLGY
VRLGDPIPAIGLDPKMVATCDSSDRPRVYTITAADDYQFSSQYQPGGVTITLFSANIDA
ITSLSIGGELVFQTSVQGLVLGATIYLIGFDGTAVI TRAVAADNGLTAGTDNLMPENLV
IPTNEITQPITSIKLEIVTSKSGGQAGDOMSWSASGSLAVTIHGGNYPGALRPVTLVAY
ERVATGSVVTVAGVSNFELIPNPELAKNLVTEYGRFDPGAMNY TKLILSERDRLGIKTV
WPTREYTDFREYFMEVADLNSPLKIAGAFGFKDIIRAIRR

Partial plasmid pCD046 + NDV-F VII YZCQ for vHVT112

Green and Italic = Flanking Arms

BLUE AND UPPERCASE = mCMV IE

Black and Bold = NDV-F VIId wt YZCQ

Red and underlined = SV40 Poly A
gagctcagggtatgatactcagetgttattgtggecgaccaggaggactccaatgetta
gcattcataagaacgctagagatgctatttaacgatgtgctgtegtctaaagaatttgt

geatttagectttaaatgtaaaaccaatgacgcattcactacgctegtgegtgcaattt

ctgggccagggtatgcatattcecataacagaaatcgacacttgagaagaggatctgact
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gtttgggataaaggtcgtttgggtcetgtoctagegatataatttatatgacgatataca
ttaaacatctgtgtgcagtacttaggtatttaatcatgtcgatgaaatgttatgtgtaa
atatcggacaatatagataacgggcacgctgctattgtaacgtgegececcgegegetagt
gctgactaatagtgtggatgatgtatacagtatattacaaacggaaatgatacgtaata
aattatgtactcttattgatttataaaaacatacatgcagtgttgctatgtcacataat
tagccteogoccgtcotacgetcecactgaagataatgggctceeccgetgt tcaaaaaaatca
gegtgegtcogataagactttggtgecagtoctcetteggggtegeaatttagatttgecgea
tggagggtatctggggatttttgccaatgectggagegacgactgtacgattegtceccat
cgggatctagcagaccaatgatgttgacacacatcggcecatgcatgtacggacggtcta
ttgcgcgagtttgttattttcocgaaggacaagatggaagtgtatatggaaccgacaataa
tgttagtttgcatttcttagggcggaatctacatgatatcttateccaageggggtatga
gccagagagatgtgatggtcataaagggtaaattttttagatctgaaataacgcagttyg
cccaaacaacgatcgcgattaaaagaaaaatcggatggttcaattaggacatgcatgga
ttctgtgegeataaaccataaccgcagcactgttgggcacttoggtaactcaaatgega
agcgttgcacgtcetgegataactacgcctactatgcacattgttactectgcatcttaa
aaatatatcctgtagtaattttcacagcaatgtcataacatcatctcgctaaagaatga
cctgggattggagaagtaatgaatatttgcaaccaatgcattgaataaactaacattaa
acGAATTCAATAGTGGATCCCCCAACTCCGCCCGTTTTATGACTAGAACCAATAGTTTT
TAATGCCAAATGCACTGAAATCCCCTAATTTGCAAAGCCARACGCCCCCTATGTGAGTA
ATACGGGGACTTTTTACCCAATTTCCCACGCGGAAAGCCCCCTAATACACTCATATGGC
ATATGAATCAGCACGGTCATGCACTCTAATGGCGGCCCATAGGGACTTTCCACATAGGG
GGCGTTCACCATTTCCCAGCATAGGGGTGGTGACTCAATGGCC TTTACCCAAGTACATT
GGGTCAATGGGAGGTAAGCCAATGGGT TTTTCCCAT TACTGGCAAGCACACTGAGTCAA
ATGGGACTTTCCACTGGGTTT TGCCCAAGTACATTGGGTCAATGGGAGGTGAGCCAATG
GGAAAAACCCATTGCTGCCAAGTACACTGACTCAATAGGGACT TTCCAATGGGTTTTTC
CATTGTTGGCAAGCATATAAGGTCAATGTGGGTGAGTCAATAGGGACTT TCCATTGTAT
TCTGCCCAGTACATAAGGT CAATAGGGGGTGAAT CAACAGGAAAGTCCCATTGGAGCCA
AGTACACTGCGTCAATAGGGACTTTCCATTGGGTTT TGCCCAGTACATAAGGTCAATAG
GGGATGAGTCAATGGGAAAAACCCATTGGAGCCAAGTACACTGACTCAATAGGGACTTT
CCATTGGGTTTTGCCCAGTACATAAGGTCAATAGGGEGTGAGT CAACAGGARAGTTCCA
TTGGAGCCAAGTACATTGAGTCAATAGGGACT TTCCAATGGGTTTTGCCCAGTACATAA
GGTCAATGGGAGGTAAGCCAATGGGTTTTTCCCATTACTGGCACGTATACTGAGTCATT
AGGGACTTTCCAATGGGTTTTGCCCAGTACATAAGGTCAATAGGGGTGAATCAACAGGA
AAGTCCCATTGGAGCCAAGTACACTGAGTCAATAGGGACTTTCCATTGGGTTTTGCCCA
GTACAAAAGGTCAATAGGGGGTGAGTCAATGGGT TTTTCCCATTATTGGCACGTACATA
AGGTCAATAGGGGTGAGTCATTGGGTTTTTCCAGCCAATTTAATTAAAACGCCATGTAC
TTTCCCACCATTGACGTCAATGGGC TATTGAAAC TAATGCAACGTGACCTTTARACGGT
ACTTTCCCATAGCTGATTAATGGGAAAGTACCGTTCTCGAGCCAATACACGTCAATGGG
AAGTGAAAGGGCAGCCAAAACGTAACACCGCCCCGGTTTTCCCCTGGARATTCCATATT

GGCACGCATTCTATTGGCTGAGCTGCGTTCTACGTGGGTATAAGAGGCGCGACCAGCGT
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CGGTACCGTCGCAGTCT TCGGTCTGACCACCGTAGAACGCAGAGC TCCTCGCTGCAGC

ggccgcatgggetctaaaccttectaccaggatecccagecacctetgatgetgatcaceceg
gattatgectgatattggactgtatcegtecgacaagetectettgacggecaggectettyg
cagctgcaggaattgtagtaacaggagataaggcagtcaatgtatatacctegtetcag
acagggtcaatcatagtcaagttgectcccgaatatgecccaaggataaggaggegtgtge
gaaagacccattagaggcatataacagaacactgactactttgctcactectettggeg
aatccatcecgcaagatccaagggtctgtgtceccacgtctggaggaggcaagcaaggeege
ctgataggtgectgttattggtagtgtagetecttggggttgcaacageggcacaaataac
agcagctgeggececctaatacaagccaaccagaatgetgeccaacatectteggettaagg
agagcattgctgcaaccaatgaagectgtgcatgaagtcaccgacggattatcacaacta
tcagtggcagttgggaagatgcagecagtttgtcaatgaccagtttaataatacagegeg
agaattggactgtataaaaatcacacaacaggttggtgtagaactcaacctatacctaa
ctgaattgactacagtattcgggccacagatcacctcccctgecattaactcagetgace
atccaggcactttataatttagetggtggcaatatggattacttattaactaagttagg
tatagggaacaatcaactcagctcattaattggcageggectgatcactggttacecta
tattgtatgactcacagactcaactcttgggcatacaagtgaatttgecctcagteggg
aacttaaataatatgegtgccacctatttagagaccttatctgtaagtacagecaaagg
atatgcctcagcacttgttccaaaagtagtgacacaagteggttetgtgatagaagage
ttgacacctcatactgtatagagtccgatctggatttatattgtactagaatagtgaca
ttcecccatgtececccaggtatttattectgtttaageggecaacacatcagettgeatgta
ttcaaagactgaaggcgcactcactacgeccgtatatggeccttaaaggetcagttattg
ccaattgtaagataacaacatgtagatgtacagaccctcecctggtatcatategecaaaat
tatggagaagctgtatccctgatagatagacattegtgecaatgtcttatcattagacgg
gataactctgaggetcagtggagaatttgatgcaacttatcaaaagaacatctcaatac
tagattctcaagtcatecgtgacaggcaatcttgatatatcaactgaacttggaaacgte
aacaattcaatcagcaatgccttggataagttggcaaaaagcaacagcaagctagaaaa
agtcaatgtcagactaaccagcacatccgetctcattacctatattgttetgactgtea
tttectctagtttteggtgcactaagtetgggtttaacatgttacctgatgtacaaacaa
aaggcacaacaaaagaccttgctatggettgggaataatacecctegatcagatgagage

cactacaagagcatgagcggcegeggggatccagacatgataagatacattgatgagtt

tggacaaaccacaactagaatgcagtgaaaaaaatgctttatttgtgaaatttgtgatyg

ctattgctttatttgtaaccattataagetgcaataaacaagttaacaacaacaattge

attgattttatgtttcaggttcagggggaggtgtgggaggtttttteggatectetaga

gtegacaattattttatttaataacatatageccaaagacctetatgaacatttagttt
cceegtatactcaacggegegtgtacacacgcatetetttgcatagegatgaagtttgtt
cggcagcagaaaatgcagatatccaacaatctggagaaaacttatcatcacagtggeag
tggaaacatacccoctctatatteatggtataattategtetacagegt ccaggatagt
ggcgtgagaaaatggagatctgcagecctectttecatggeatgecgetttattgttea
ttaaacgcacaatggtctcaacgecagatatgggcatagattetgaagaaccegttgac
aatccgaagaagaaggcgtgcaggt ct ttggaagactcegeacgttggtcttataatgta

tgatcgagatgtcaccctaatgccacatggtacaggcttategeggt catggegat cgg
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acttgtaatttgcaacgatgggcaaaggatcgacgacatgcecaaacattctgaacccgt
agagatgttaacgatgacgaggatgaatatcccatgetegetgecatagtatcaagtac
accgcgaataaggacgcgt ccaacategttatatgeacacaatgggctacacgtgacta
acacccccgaatattagtcatatgtgagtttcagtetggeteccatatagectgtagac
tatttgtggtttaagtgtgaacgaggcgctgtgaacgagactegggecgat tgtaagaa
caagcaaatgcactttccatttaacaagaagtgtagagagaatactcaacctetttgga
tgtatcctegag
Partial plasmid pCD046 + NDV Texas F or vHVT113
Green and Italic = Flanking Arms
BLUE AND UPPERCASE = mCMV IE
Black and Bold = NDV Texas F
Red and underlined = SV40 Poly A
gagctcagggtatgatactcagetgttattgtggecgaccaggaggactccaatgetta
geattcataagaacgctagagatgctatttaacgatgtgetgtegtctaaagaatttgt
geatttagectttaaatgtaaaaccaatgacgcattcactacgctegtgegtgcaattt
ctgggccagggtatgcatattcecataacagaaatcgacacttgagaagaggatctgact
gtttgggataaaggtegtttgggtctgtectagegatataatttatatgacgatataca
ttaaacatctgtgtgcagtacttaggtatttaatcatgtegatgaaatgttatgtgtaa
atatcggacaatatagataacgggcacgctgetattgtaacgtgegeccgegegetagt
getgactaatagtgtggatgatgtatacagtatattacaaacggaaatgatacgtaata
aattatgtactcttattgatttataaaaacatacatgcagtgttgctatgtcacataat
tagcctegeocgtetacgectecactgaagataatgggetecegetgttcaaaaaaatca
gegtgegtegataagactttggtgecagtetetteggggtcgcaatttagatttgecgea
tggagggtatctggggatttttgecaatgetggagegacgactgtacgattegtececat
cgggatctagcagaccaatgatgttgacacacatcggecatgecatgtacggacggtceta
ttgcgegagtttgttattttegaaggacaagatggaagtgtatatggaaccgacaataa
tgttagtttgcatttettagggeggaatctacatgatatettatecaageggggtatga
geccagagagatgtgatggt cataaagggtaaattttttagatctgaaataacgcagttyg
cccaaacaacgatcgcegattaaaagaaaaatceggatggttcaattaggacatgcatgga
ttctgtgegeataaaccataaccgcageactgttgggeactteggtaactcaaatgega
agcgttgeacgtctgegataactacgectactatgeacattgttactectgeatcttaa
aaatatatcctgtagtaattttcacageaatgtcataacatcatctegctaaagaatga
cetgggattggagaagtaatgaatatttgecaaccaatgcattgaataaactaacattaa
acGAATTCAATAGTGGATCCCCCAACTCCGCCCGTTTTATGACTAGAACCAATAGTTTT
TAATGCCAAATGCACTGAAATCCCCTAATTTGCAAAGCCAAACGCCCCCTATGTGAGTA
ATACGGGGACTTTTTACCCAATTTCCCACGCGGAAAGCCCCCTAATACACTCATATGGC
ATATGAATCAGCACGGTCATGCACTCTAATGGCGGCCCATAGGGACTTTCCACATAGGG
GGCGTTCACCATTTCCCAGCATAGGGGTGGTGACTCAATGGCCTTTACCCAAGTACATT
GGGTCAATGGGAGGTAAGCCAATGGGTTTTTCCCATTACTGGCAAGCACACTGAGT CAA
ATGGGACTTTCCACTGGGTTTTGCCCAAGTACATTGGGTCAATGGGAGGTGAGCCAATG

GGAAAAACCCATTGCTGCCAAGTACACTGACTCAATAGGGACTTTCCAATGGGTTTTTC

CATTGTTGGCAAGCATATAAGGTCAATGTGGGTGAGTCAATAGGGACTTTCCATTGTAT
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TCTGCCCAGTACATAAGGT CAATAGGGGGTGAAT CAACAGCAAAGTCCCATTGGAGCCA

AGTACACTGCGTCAATAGGGACTTTCCATTGGGTTTTGCCCAGTACATAAGGTCAATAG
GGGATGAGTCAATGGGAAAAACCCATTGGAGCCAAGTACACTGACTCAATAGGGACTTT
CCATTGGGTTTTGCCCAGTACATAAGGTCAATAGGGGGTGAGTCAACAGGAAAGTTCCA
TTGGAGCCAAGTACATTGAGT CAATAGGGACTTTCCAATGGGTTTTGCCCAGTACATAA
GGTCAATGGGAGGTAAGCCAATGGGTTTTTCCCATTACTGGCACGTATACTGAGTCATT
AGGGACTTTCCAATGGGTTTTGCCCAGTACATAAGGTCAATAGGGGTGAATCAACAGGA
AAGTCCCATTGGAGCCAAGTACACTGAGTCAATAGGGACTTTCCATTGGGTTTTGCCCA
GTACAAAAGGTCAATAGGGGGTGAGTCAATGGGTTTTTCCCATTATTGGCACGTACATA
AGGTCAATAGGGGTGAGTCATTGGGTTTTTCCAGCCAATTTAATTAAAACGCCATGTAC
TTTCCCACCATTGACGTCAATGGGCTATTGAAACTAATGCAACGTGACCTTTAAACGGT
ACTTTCCCATAGCTGATTAATGGGAAAGTACCGTTCTCGAGCCAATACACGTCAATGGG
AAGTGAAAGGGCAGCCAAAACGTAACACCGCCCCGGTTTTCCCCTGGAAATTCCATATT
GGCACGCATTCTATTGGCTGAGCTGCGTTCTACGTGGGTATAAGAGGCGCGACCAGGCT
CGGTACCGTCGCAGTCTTCGGTCTGACCACCGTAGAACGCAGAGCTCCTCGCTGCAGYC
ggccgcatgggetecagatettctaccaggatcceggtacctectaatgetgatcateeg
aaccgcecgcectgacactgagetgtatcegtctgacaagetcectettgatggecaggectettg
cggctgcagggatecgtggtaacaggagataaagcagtcaacatatacacctecatecccag
acagggtcaatcatagttaagttactcccgaatatgecccaaggacaaagaggtgtgtge
aaaagccccattggaggcatacaacaggacactgactactttactcacceccecttggtg
attctatcecgcaggatacaagagtctgtgactacttcecggaggaggcaagcaaggeege
ctgataggtgeccattatcggcagtgtagetecttggggttgegacagetgecacagataac
agcagctteggecectgatacaagccaaccagaatgetgecaacatecteecggettaaag
agagcattgctgcaaccaatgaagectgtgcacgaggtcactgacggattatcacaacta
gcagtggcagtagggaagatgcaacagtttgtcaatgaccagttcaataatacagegeca
agaattggactgtataaaaattgcacagcaggtcggtgtagaactcaacttgtacctaa
ctgaattgactacagtatttgggccacaaatcacttcccctgecttaactecagetgact
atccaagecgectttacaatctagetggtggtaatatggattacttgetgactaagttagg
tgtagggaacaaccaactcagctcattaattggtageggettgatcaccggecaacccta
ttctgtacgactcacagactcagatcttgggtatacaggtaactttgecttcagttggg
aacctgaataatatgegtgccacctacctggagaccttatctgtaagecacaaccaaggg
atttgecctcagcacttgtcccaaaagtggtgacacaggteggttececgtgatagaagaac
ttgacacctcatactgtatagggaccgacttggatttatactgtacaagaatagtgaca
ttcectatgtcectecctggtatttattettgtetgageggtaatacateggettgeatgta
ttcaaagactgaaggcgcacttactacgecatatatggetectcaaaggetcagttattg
ccaattgcaagctgacaacatgtagatgtgcagatccecccaggtatcatategecaaaat
tatggagaagctgtgteccttaatagataggcactcatgecaacgtcttatecttagacgg
gataactctgaggetcagtggggaatttgatgcaacctatcaaaagaatatctctatac
tagattctcaagttatagtgacaggcaatcttgatatatcaactgagettgggaatgte
aacaactcaataagtaatgccctgaataagttagaggaaagcaacagcaaactagacaa

agtcaatgtcaaactgaccagcacatctgctctcattacctacategttttaactgtea
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tatctecttgtttttggtgtacttagectggttetagecatgetacctgatgtacaagcaa
aaggcacaacaaaagaccttgttatggettgggaataataceccttgatcagatgagage

cactacaaaaatatgagcggcegeggggatccagacatgataagatacattgatgagtt

tggacaaaccacaactagaatgcagtgaaaaaaatgctttatttgtgaaatttgtgatyg

ctattgctttatttgtaaccattataagetgcaataaacaagttaacaacaacaattge

attgattttatgtttcaggttcagggggaggtgtgggaggtttttteggatectetaga

dgtegacaattattttatttaataacatatageccaaagacctetatgaacatttagttt
cceegtatactcaacggegegtgtacacacgcatetetttgcatagegatgaagtttgtt
cggcagcagaaaatgcagatatccaacaatctggagaaaacttatcatcacagtggeag
tggaaacatacccoctctatatteatggtataattategtetacagegt ccaggatagt
ggcgtgagaaaatggagatctgcagecctectttecatggeatgecgetttattgttea
ttaaacgcacaatggtctcaacgecagatatgggcatagattetgaagaaccegttgac
aatccgaagaagaaggcgtgcaggt ct ttggaagactcegeacgttggtcttataatgta
tgatcgagatgtcaccctaatgccacatggtacaggcttategeggt catggegat cgg
acttgtaatttgcaacgatgggcaaaggatcgacgacatgcecaaacattctgaacccgt
agagatgttaacgatgacgaggatgaatatcccatgetegetgecatagtatcaagtac
accgcgaataaggacgcgt ccaacategttatatgeacacaatgggctacacgtgacta
acacccccgaatattagtcatatgtgagtttcagtetggeteccatatagectgtagac
tatttgtggtttaagtgtgaacgaggcgctgtgaacgagactegggecgat tgtaagaa
caagcaaatgcactttccatttaacaagaagtgtagagagaatactcaacctetttgga
tgtatcctegag
Partial plasmid pHM119 sequence for vHVTO039
Green and Italic = BamHI fragment I intergenic Recombination Arms
BLUE AND UPPERCASE = MDV gB PROMOTER
Black and Bold = NDV-F wild type unmodified Texas strain sequence
Red and Italic and Underlined = SV40 Poly A tail

(SEQ ID NO: 48)
gagctcagggtatgatactcagetgttattgtggecgaccaggaggactccaatgetta
geattcataagaacgctagagatgctatttaacgatgtgetgtegtctaaagaatttgt
geatttagectttaaatgtaaaaccaatgacgcattcactacgctegtgegtgcaattt
ctgggccagggtatgcatattcecataacagaaatcgacacttgagaagaggatctgact
gtttgggataaaggtegtttgggtctgtectagegatataatttatatgacgatataca
ttaaacatctgtgtgcagtacttaggtatttaatcatgtegatgaaatgttatgtgtaa
atatcggacaatatagataacgggcacgctgetattgtaacgtgegeccgegegetagt
getgactaatagtgtggatgatgtatacagtatattacaaacggaaatgatacgtaata
aattatgtactcttattgatttataaaaacatacatgcagtgttgctatgtcacataat
tagcctegeocgtetacgectecactgaagataatgggetecegetgttcaaaaaaatca
gegtgegtegataagactttggtgecagtetetteggggtcgcaatttagatttgecgea
tggagggtatctggggatttttgecaatgetggagegacgactgtacgattegtececat
cgggatctagcagaccaatgatgttgacacacatcggecatgecatgtacggacggtceta
ttgcgegagtttgttattttegaaggacaagatggaagtgtatatggaaccgacaataa

tgttagtttgcatttettagggeggaatctacatgatatettatecaageggggtatga

geccagagagatgtgatggt cataaagggtaaattttttagatctgaaataacgcagttyg
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cccaaacaacgatcgcgattaaaagaaaaatcggatggttcaattaggacatgcatgga

ttctgtgegeataaaccataaccgcagcactgttgggcacttoggtaactcaaatgega
agcgttgcacgtcetgegataactacgcctactatgcacattgttactectgcatcttaa
aaatatatcctgtagtaattttcacagcaatgtcataacatcatctcgctaaagaatga
cctgggattggagaagtaatgaatatttgcaaccaatgcattgaataaactaacattaa
acgaattcCGATGTTTAGTCACGATAGACATCGGTTCGCCCAGCCGTCGAATACAGCAT
TATATTTTAGTGTTGAAAATGTAGGGCTGCTTCCTCACTTAAAGGAGGAAATGGCTCGA
TTCATGTTTCATAGCAGTAGAAAAACAGATTGGACCGTCAGTAAGTTTAGAGGGTTTTA
TGACTTTAGCACTATAGATAATGTAACTGCGGCCCATCGCATGGCTTGGAAATATATCA
AAGAACTGATTTTTGCAACAGCTTTATTTTCTTCTGTATT TAAATGTGGCGAATTGCAC
ATCTGTCGTGCCGACAGTTTGCAGATCAACAGCAATGGAGACTATGTATGGAAAAATGG
AATATATATAACATATGAAACCGAATATCCACTTATAATGATTCTGGGGTCAGAATCAA
GCACTTCAGAAACGCAAAATATGACTGCAATTATTGATACAGATTTTTTTCGGTTGCTT
TATTCTATTTTGCAGTATATGGCCCCCGTTACGGCAGATCAGGTGCGAGTAGAACAGAT
TACCAACAGCCACGCCCCCATCTGACCCGTCCAATATTCTTGTGTCCCTGCATTTTATC
TCACACAATTTATGAACAGCATCATTAAGATCATCTCACTgcggccgcaagatgggete
cagatcttctaccaggatcccggtacctctaatgetgatcateccgaacegegetgacac
tgagctgtatcegtctgacaagetectettgatggecaggectettgeggetgecagggate
gtggtaacaggagataaagcagtcaacatatacacctcatcccagacagggtcaatcat
agttaagttactccecgaatatgcccaaggacaaagaggtgtgtgcaaaagecccattgg
aggcatacaacaggacactgactactttactcacceccecttggtgattetatecegecagg
atacaagagtctgtgactacttcecggaggaaggagacagagacgetttataggtgecat
tatcggcagtgtagectettggggttgegacagetgecacagataacagecagetteggece
tgatacaagccaaccagaatgectgeccaacatccteecggettaaagagagecattgetgea
accaatgaagectgtgcacgaggtcactgacggattatcacaactagecagtggcagtagg
gaagatgcaacagtttgtcaatgaccagttcaataatacagecgcaagaattggactgta
taaaaattgcacagcaggtcggtgtagaactcaacttgtacctaactgaattgactaca
gtatttgggccacaaatcactteccectgecttaactcagetgactatccaagegettta
caatctagetggtggtaatatggattacttgetgactaagttaggtgtagggaacaace
aactcagctcattaattggtageggecttgatcaccggcaaccctattetgtacgactea
cagactcagatcttgggtatacaggtaactttgecttcagttgggaacctgaataatat
gegtgecacctacctggagaccttatetgtaagcacaaccaagggatttgectcageac
ttgtcccaaaagtggtgacacaggteggttececgtgatagaagaacttgacacctecatac
tgtatagggaccgacttggatttatactgtacaagaatagtgacattcecctatgtctce
tggtatttattecttgtetgageggtaatacateggettgecatgtattcaaagactgaag
gecgcacttactacgecatatatggetctcaaaggetcagttattgecaattgecaagetyg
acaacatgtagatgtgcagatcccccaggtatcatatcgcaaaattatggagaagetgt
gtecttaatagataggcactcatgecaacgtecttatccttagacgggataactctgagge
tcagtggggaatttgatgcaacctatcaaaagaatatctctatactagattctcaagtt
atagtgacaggcaatcttgatatatcaactgagettgggaatgtcaacaactcaataag

taatgccctgaataagttagaggaaagcaacagcaaactagacaaagtcaatgtcaaac
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tgaccagcacatctgctctcattacctacategttttaactgtcatatctettgttttt
ggtgtacttagectggttctagecatgetacctgatgtacaagcaaaaggcacaacaaaa
gaccttgttatggettgggaataatacecttgatcagatgagagccactacaaaaatat

gagcggeegeggggatecagacatgataagatacattgatgagtttggacaaaccacaa

ctagaatgcagtgaaaaaaatgctttatttgtgaaatttgtgatgctattgetttattt

gtaaccattataagctgcaataaacaagttaacaacaacaattgcatteattttatgtt

tcaggttcagggggaggtgtgggaggtttttteggatcctctagagtcgacaattattt

tatttaataacatatagcccaaagacctctatgaacatttagtttecegtatactcaac

ggcgegtgtacacacgcatctetttgeatagegatgaagtttgttcggcagcagaaaat

gcagatatccaacaatctggagaaaacttatcatcacagtggcagtggaaacataccec

ctctatattcatggtataattatcgtctacagegtecaggatagtggegtgagaaaatyg

gagatctgcagecctectttcecatggeatgecgetttattgttcattaaacgcacaatyg

gtctcaacgecagatatgggcatagat tetgaagaaccegttgacaatccgaagaagaa

ggcgtgcaggtetttggaagact cgeacgttggtcttataatgtatgatcgagatgtea

ccoctaatgecacatggtacaggcttatcegeggteatggegateggacttgtaatttgea

acgatgggcaaaggatcgacgacatgcecaaacattcotgaaccecgtagagatgttaacga

tgacgaggatgaatatcccatgctegetgecatagtatcaagtacacegegaataagga

cgcgtccaacatcegttatatgcacacaatgggctacacgtgactaacacceccgaatat

tagtcatatgtgagtttcagtctggeteccatatagectgtagactatttgtggtttaa

gtgtgaacgaggcgctgtgaacgagactegggecgattgtaagaacaagcaaatgeact

ttcecatttaacaagaagtgtagagagaatactcaacctetttggatgtatectegag

Partial plasmid SORF3-US2 gp Var-Ewtsyn sequence (for vHVT202)

Green and Italic = Flanking Arms

BLUE AND UPPERCASE = GPCMV

Black and Bold = Varient E wt

Red and Italic and Underlined = Syn Poly A
taaaatgggatctatcattacattegttaagagtctggataattttactgtttgecage
ttcgatcttggaacgtactgtggatagtgecttacttggaategtgaaaatttgaaacyg
tccattatttggatatecttecggttgteccatatecegecctggtacegeteggatace
ttgccegtatggattegtattgacagtegegeaateggggaccaacaacgegtgggtece
acactcattcggaaattttecgatgattetgaatatttattgeegetegttacgagteg
ttggacatatctgtaatacatttecttettetgaaggategetgeacatttgatetatac
attggccaggatgttcaagtctcagatgttgeattetggecacagecacaactttatggea
tttcecgatgtaategteeggeagecctgggggagttetatattegeatattgggatggt
aaggacaatagcagatctegeaacctecagggaggetataataacgtttttaaaggatyg
gatttctcataaaaatctgtcgcaaattacactgagaatatectttactagegecgatt
gagagcatcgtegtccaattttctaaatggaaagaaaacaaggegggcaagagtgttee
aaacattttcattttceggecgaatctetcaaateccatggegtgecaattgattgecaaaat
tggcacttcegttcacgtttgtatetecaaactectaagacacttttaattgaaaaacta
cgttctagtgtggaaagaaacctataggcagaccatagaactatttgacaccacatate

tttttgtatgtcaaactgaccatgategtatgttgetgaatgecactagggcaatteget

cgcegegactcecatacattgaataattecacacgtcagetecateggttagecaaggtecag
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tagttgaagtcatttattttteccegeggetggecaaatctacctetgggaatatcecaa

gttgtcgaatatgatcgcaccggectcectggtcatggtgaaggaacttgtagecataaagac
gcaggtatcataggggtaatatttttttattcactcacatactaaaagtaacgcatatt
agcaccatgtatgggctatcaattgacatttgegtagcactacatcacgattatgtaca
acataatgggacaacatatgcctgcaggTTAGTCATATGTTACTTGGCAGAGGCCGCAT
GGAAAGTCCCTGGACGTGGGACATCTGATTAATACGTGAGGAGGTCAGCCATGTTCTTT
TTGGCAAAGGACTACGGTCATTGGACGTTTGATTGGCATGGGATAGGGTCAGCCAGAGT
TAACAGTGTTCTTTTGGCAAAGGGATACGTGGAAAGTCCCGGGCCATTTACAGTAAACT
GATACGGGGACAAAGCACAGCCATATTTAGTCATGTATTGCTTGGCAGAGGGTCTATGG
AAAGTCCCTGGACGTGGGACGTCTGAT TAATATGAAAGAAGGTCAGCCAGAGGTAGCTG
TGTCCTTTTTGGCAAAGGGATACGGTTATGGGACGTTTGATTGGACTGGGATAGGGTCA
GCCAGAGTTAACAGTGTTCTTTTGGCAAAGGAAACGTGGAAAGTCCCGGGCCATTTACA
GTAAACTGATACTGGGACAAAGTACACCCATATTTAGTCATGTTCTTTTTGGCAAAGAG
CATCTGGAAAGTCCCGGGCAGCATTATAGT CACTTGGCAGAGGGAAAGGGTCACTCAGA
GTTAAGTACATCTTTCCAGGGCCAATATTCCAGTAAATTACACTTAGTTTTATGCAAAT
CAGCCACAAAGGGGATTTTCCCGGTCAATTATGACTTTTTCCTTAGTCATGCGGTATCC
AATTACTGCCAAATTGGCAGTACATACTAGGTGATTCACTGACATTTGGCCGTCCTCTG
GAAAGTCCCTGGAAACCGCTCAAGTACTGTATCATGGTGACTTTGCATTTT TGGAGAGC
ACGCCCCACTCCACCATTGGTCCACGTACCCTATGGGGGAGTGGTTTATGAGTATATAA
GGGGCTCCGGTTTAGAAGCCGGGCAGAgeggccgcatgacaaacctgecaagatcaaace
caacagattgttccgttcatacggagecttctgatgeccaacaacecggaceggegtecat
tccggacgacaccctggagaagcacactctcaggtcagagacctegacctacaatttga
ctgtgggggacacagggtcagggctaattgtettttteccectggattecetggetcaatt
gtgggtgctcactacacactgecagagcaatgggaactacaagttcgatcagatgetect
gactgcccagaacctaceggecagetacaactactgecaggetagtgagteggagtetca
cagtaaggtcaagcacactccctggtggegtttatgcactaaacggcaccataaacgee
gtgaccttccaaggaagectgagtgaactgacagatgttagetacaacgggttgatgte
tgcaacagccaacatcaacgacaaaattgggaacgtectagtaggggaaggggtaacecg
tcctcagettacccacatcatatgatettgggtatgtgaggettggtgaccecatacce
gctatagggettgacccaaaaatggtagcaacatgtgacagcagtgacaggcccagagt
ctacaccataactgcagccgataattaccaattctcatcacagtaccaaacaggtgggg
taacaatcacactgttctcageccaacattgatgecatcacaagtectcagegttggggga
gagctegtgttcaaaacaagegteccaaageecttgtactgggegecaccatctaccttat
aggctttgatgggactgeggtaatcaccagagetgtggececgecaaacaatgggetgacgg
cecggcatcgacaatcttatgeccattcaatecttgtgattccaaccaatgagataacccag
ccaatcacatccatcaaactggagatagtgacctccaaaagtgatggtcaggecagggga
acagatgtcatggteggcaagtgggagectagcagtgacgatccatggtggcaactate
caggagccctececgtecegtcacactagtggectacgaaagagtggcaacaggatetgte
gttacggtegetggggtgagecaacttegagetgatcccaaatcctgaactagcaaagaa
cctggttacagaatatggeccgatttgacccaggageccatgaactacacgaaattgatac

tgagtgagagggaccgccttggcatcaagaccgtetggecaacaagggagtacactgac
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tttegtgagtacttcatggaggtggececgacctcaacteteccctgaagattgecaggage
atttggcttcaaagacataatcecgggeccataaggaggtgagcggccgecgatatcaataa

aatatctttattttcattacatctgtgtgttggttttttgtgtgaategatagtactaa

catacgctctccatcaaaacaaaacqgaaacaaaacaaactagcaaaataggcetgteeee

agtgcaagtgcaggtgccagaacatttcetcttectagacctgeaggeceggggeaagtag

atgcaatttcctcacactagttgggtttatctactattgaattttccectatetgtgat
acacttgggagectctacaagcatattgccatcatgtacgtttttatctactgtettaa
cgcccatgggaacggaggcgtcgtegtcatgtattggacggcaacataggcagcaacac
aaattgcgtttaggtggggtgcatgtggactegataccaageccctygcagetyggggaac
gtctggtggagageccgataatttgatatacgcacgccatattactgtegttgaagtacy
ccttatcttctatgttttcaaatttaggttceccaagtggacgtgagaagtgtttgtate
tcacatggaatggcccaaggcattccageccaggtgectggtactttaatggcaaacaa
acgttttggtagaggtattgattctattgcagttctgcagatatctgcageccegagta
tccacaggctatacgatacgttatcggaggectecgattcetagecattacatageeggte
agtagatcctgccattceggtagegcaaccggctacatcttcaaacagtectcacaataaa
tgcatctctegttectgeccaatecggaaccgggcataccacteccgectygcegatttaa
ttctcacaattgggegatgccggeggggcaaaacgaatgtggatttggcaaaccgacac
aggtctgctgtacggactaatatgggcacacccacatcattcettcagatgctcecatgea
ttgttctatgagaaagatccatagggtggaggcagegtcacgagatcegeccaggcaatce
gatcgcattcgtctagtaaagtgacgagagttatcatgcacacacccatgecccacgect
tccgaataactggagetgtggaagatcggaaacgtetttttgactgecggtctegtact
actttegcacaggtgtatacceggacgegtactatatattttatatcatccaacgtece
gaaattacatacgtggcggcgatggaagtagatgttgagtcettcgaaagtaagtgecte
gaatatgggtattgtctgtgaaaatatcgaaagcggtacgacggttgcagaaccgtcega
tgtcgoccagatactagtaacaatagcettegataacgaagacttecgtgggectgaatac
gatgtggagata

Partial plasmid SB1US2 gpVIIdwtsyn sequence (for vSB1-010
Green and Italic = Flanking Arms

BLUE AND UPPERCASE = GPCMV

Black and Bold = NDV-F VIId wt

Red and Italic and Underlined = Syn Poly A
tctegtctaaaacgctecagtgetttacagttegataatctggacctggggacgegtat
aggatcgttcctcocacatgegetgetgteggtatcetegaateccecggtattcagttgga
tegttggeggagtgtecteoctggactcetgecaatgttocctagecgtettcactateteyg
tgcaaggctctataatacagttectcetgecagacccgtegttgetetteocttetgegte
gttagttatttctgtaggctccagacgatttgectgcatttgtgegcaacataatetga
ttgcattcectatctegtectteecggtaateccataggtgtteggtattegcagataggt
agagaaagcaccactygcaaatcgtgcaatttcocattgocccaaccaatattttttttaa
gaacggcatcgecgttaatgtacctegggcattgtgacgategaaacecttatggatge
ctaaagagagcattgcggtccagttctcocaggtgaaaagagaatagegegggtagaaac

gggccgattagttttatcettegeegegtecctaatatcecaagttetgecagtataactt

ccatcgtcegttttegacaaggt ccggegegacatagtttgaaatgtcatetateagaa
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acatctcgcoccatogtagaaaaaaacctgtacgcagaccataaaaccatteggtaccac

atatccttgtgtatatcaaacgatatgttggttatgtegttggeggatgttgtatgaaa
tagagctaagcgttctctggattcecacgcactgaacgattceegttagtcaattcatetyg
ctaacataggccaaaagtttattcegtgttacttttoteggeggtttggcaaaacgecec
cttggcacatccatgtcattaaatacageggcataactcctactcatgtgttocatage
ccaggtttetgtteggtcetgcetactacgatcagatcagtggegegat cagatgegtggg
atgaatgaagtgtatccgaaagcagttttgagatatacgctaaactgtacgacgattgt
ggcactaaacgaagctttgecgegacccccatcccacgecctgcaggTTAGTCATATGTT
ACTTGGCAGAGGCCGCATGGAAAGTCCCTGGACGTGGGACATCTGATTAATACGTGAGG
AGGTCAGCCATGTTCTTTTTGGCAAAGGACTACGGTCATTGGACGTTTGATTGGCATGG
GATAGGGTCAGCCAGAGTTAACAGTGTTCTTTTGGCAAAGGGATACGTGGAAAGTCCCG
GGCCATTTACAGTAAACTGATACGGGGACAAAGCACAGCCATATTTAGTCATGTATTGC
TTGGCAGAGGGTCTATGGAAAGTCCCTGGACGTGGGACGTCTGATTAATATGAAAGAAG
GTCAGCCAGAGGTAGCTGTGTCCTTTT TGGCAAAGGGATACGGTTATGGGACGTTTGAT
TGGACTGGGATAGGGTCAGCCAGAGTTAACAGTGTTCTTT TGGCAAAGGAAACGTGGAA
AGTCCCGGGCCATTTACAGTAAACTGATACTGGGACAAAGTACACCCATATTTAGTCAT
GTTCTTTTTGGCAAAGAGCATCTGGAAAGTCCCGGGCAGCATTATAGTCACTTGGCAGA
GGGAAAGGGTCACTCAGAGTTAAGTACATCTTTCCAGGGCCAATATTCCAGTAAATTAC
ACTTAGTTTTATGCAAATCAGCCACAAAGGGGATTTTCCCGGTCAATTATGACTTTTTC
CTTAGTCATGCGGTATCCAATTACTGCCAAATTGGCAGTACATACTAGGTGATTCACTG
ACATTTGGCCGTCCTCTGGAAAGTCCCTGGAAACCGCTCAAGTACTGTATCATGGTGAC
TTTGCATTTTTGGAGAGCACGCCCCACTCCACCATTGGTCCACGTACCCTATGGGGGAG
TGGTTTATGAGTATATAAGGGGCTCCGGTTTAGAAGCCGGGCAGAgecggccgcatggge
tccaaaccttctaccaggatcccagecacctetgatgetgatcacceggattatgetgat
attgggectgtatccgtcececgacaagetcectettgacggecaggectettgecagetgecaggaa
ttgtagtaacaggagataaggcagtcaatgtatacacttegtectcagacagggtcaate
atagtcaagttgectecccgaatatgecccagggataaggaggegtgtgcaaaagececcatt
agaggcatataacagaacactgactactttgectcactectcecttggegactecateegea
agatccaagggtctgtgtccacatctggaggaggcaagcaaggecegectgataggtget
gttattggcagtgtagetettggggttgecaacageggcacagataacagcagetgegge
cctaatacaagccaaccagaatgccgeccaacatecteceggettaaggagagecattgetg
caaccaatgaagectgtgcatgaagtcaccgacggattatcacaactatcagtggecagtt
gggaagatgcagcagtttgtcaatgaccagtttaataatacggcgecgagaattggactg
tataaaaatcacacaacaggttggtgtagaactcaacctatacctaactgaattgacta
cagtattcgggccacagatcacctceccectgecattaactcagetgaccateccaggeactt
tataatttagctggtggcaatatggattacttattaactaagttaggtatagggaacaa
tcaactcagctecgttaattggtageggectgatcactggttacectatactgtatgact
cacagactcaactcttgggcatacaagtgaatttaccctcagtecgggaacttaaataat
atgcgtgeccacctatttggagaccttatctgtaagtacaaccaaaggatatgectecage
acttgteccecgaaagtagtgacacaagtcggttcegtgatagaagagettgacaccteat

actgtatagagtccgatctggatttatattgtactagaatagtgacatteccccatgtee
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ccaggtatttattcetgtttgageggcaacacatcagettgecatgtattcaaagactga
aggcgcactcactacgeccgtatatggecccttaaaggectcagttattgecaattgtaaaa
taacaacatgtagatgtacagaccctectggtatcatatecgcaaaattatggagaaget
gtatccctgatagatagacattegtgecaatgtcttatcattagacgggataactctaag
gctcagtggggaatttgatgcaacttatcaaaagaacatctcaatactagattctcaag
tcatcgtgacaggcaatcttgatatatcaactgaacttggaaacgtcaacaattcaate
agcaatgececttggataggttggcagaaagcaacagcaagctagaaaaagtcaatgtecag
actaaccagcacatctgctctcattacctatattgttctaactgtcatttetetagttt
tcggtgcacttagtctggtgttagegtgttacctgatgtacaaacagaaggcacaacaa
aagaccttgctatggettgggaataatacecctecgatcagatgagageccactacaagage

atgagcggccgegatatcaataaaatatetttattttcattacatctgtgtgttggttt

tttgtgtgaategatagtactaacatacgctctecatcaaaacaaaacgaaacaaaaca

aactagcaaaataggctgtcecccagtgeaagtgcaggtgccagaacatttetettetayg

acctgcaggggagtctgtgeaaggt taatgaccectegeagttcattceggaagttataac
tgcegecttegeacatttetttttgtectgttttgtattgecataacagataggaattyg
aaacctgatcectectgttttttgeageatggecageaacagaatactttgteggatcga
ctacttgcgegagatggttcecgttettggaggttteggegggt cgggtggagaacctat
tattttatacacacacgtcataccgttgtegegaaaatgttetttgtettetgeegtet
cgaacgtcggttcoccacgtagacgttaggagegttggaatggtatcaggaagageccac
ggcatgccggaccaagtaccegetactttgacegegageagtctetteggtaatgggat
gtattccagageagegeggeagagatcageggeccccactatccacagactgtatgaag
tgttttctgaaacateggactccaacatcaaatatecagacataacatcettgecatteg
gaagcacatccgecgacatcttcaaatagectaactataaacgagtctctagttectge
taacccagtacctegaatgecagteccateeggtgggttegtectgataateggtetet
gacgccgaggaagaactaaaaggggtctggaaaageggaacagat ctgcagaccgaacyg
actacagacacgcccacatcatcatgtatctgttcocatgeattygetttatgagaaaaat
ccataaggccgaggcggcatctcetagatctococggggagtctetegeacteatetagga
gagtgacgacagttatcatagacacgcccatttgtgecaccaaacgaaaagttcctgtac
tggtggagcgteggcgegggaat cggt cegtget ctgaaaccagtgt ctagacagaaga
ccatccggtaaattcetggtgtatgaactgacggtctccagacgaacgtegaagacatta
acgatggaaactaacgagctttcettcaaaagtgtctgattacaacgctaatagacctta
cgaaactatacgcagcgataccagtgacacagatcegtceggtgteg

The nucleotide sequence of the cloned NDV Texas F gene (wild type non-modified)

(SEQ ID NO: 49)

ATGGGCTCCAGATCTTCTACCAGGATCCCGGTACCTCTAATGCTGATCATCCGAACCGC
GCTGACACTGAGCTGTATCCGTCTGACAAGCTCTCTTGATGGCAGGCCTCTTGCGGCTG
CAGGGATCGTGGTAACAGGAGATAAAGCAGTCAACATATACACCTCATCCCAGACAGGG
TCAATCATAGTTAAGTTACTCCCGAATATGCCCAAGGACAAAGAGGTGTGTGCAAAAGC
CCCATTGGAGGCATACAACAGGACACTGACTACTTTACTCACCCCCCTTGGTGATTCTA
TCCGCAGGATACAAGAGTCTGTGACTACTTCCGGAGGAAGGAGACAGAGACGCTTTATA

GGTGCCATTATCGGCAGTGTAGCTCTTGGGGT TGCGACAGCTGCACAGATAACAGCAGC
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TTCGGCCCTGATACAAGCCAACCAGAATGCTGCCAACATCCTCCGGCTTAAAGAGAGCA

TTGCTGCAACCAATGAAGCTGTGCACGAGGTCACTGACGGATTATCACAACTAGCAGTG
GCAGTAGGGAAGATGCAACAGTTTGTCAATGACCAGTTCAATAATACAGCGCAAGAATT
GGACTGTATAAAAATTGCACAGCAGGTCGGTGTAGAACTCAACTTGTACCTAACTGAAT
TGACTACAGTATTTGGGCCACAAATCACTTCCCCTGCCTTAACTCAGCTGACTATCCAA
GCGCTTTACAATCTAGCTGGTGGTAATATGGATTACTTGCTGACTAAGTTAGGTGTAGG
GAACAACCAACTCAGCTCATTAATTGGTAGCGGCTTGATCACCGGCAACCCTATTCTGT
ACGACTCACAGACTCAGATCTTGGGTATACAGGTAACTTTGCCTTCAGTTGGGAACCTG
AATAATATGCGTGCCACCTACCTGGAGACCTTATCTGTAAGCACAACCAAGGGATTTGC
CTCAGCACTTGTCCCAAAAGTGGTGACACAGGTCGGTTCCGTGATAGAAGAACTTGACA
CCTCATACTGTATAGGGACCGACTTGGATTTATACTGTACAAGAATAGTGACATTCCCT
ATGTCTCCTGGTATTTATTCTTGTCTGAGCGGTAATACATCGGCTTGCATGTATTCAAA
GACTGAAGGCGCACTTACTACGCCATATATGGCTCTCAAAGGCTCAGTTATTGCCAATT
GCAAGCTGACAACATGTAGATGTGCAGATCCCCCAGGTATCATATCGCAAAATTATGGA
GAAGCTGTGTCCTTAATAGATAGGCACTCATGCAACGTCTTATCCTTAGACGGGATAAC
TCTGAGGCTCAGTGGGGAATTTGATGCAACCTATCAAAAGAATATCTCTATACTAGATT
CTCAAGTTATAGTGACAGGCAATCTTGATATATCAACTGAGCT TGGGAATGTCAACAAC
TCAATAAGTAATGCCCTGAATAAGT TAGAGGAAAGCAACAGCAAACTAGACAAAGTCAA
TGTCAAACTGACCAGCACATCTGCTCTCATTACCTACATCGTTTTAACTGTCATATCTC
TTGTTTTTGGTGTACTTAGCCTGGTTCTAGCATGCTACCTGATGTACAAGCAAAAGGCA
CAACAAAAGACCTTGTTATGGCTTGGGAATAATACCCTTGATCAGATGAGAGCCACTAC

AAAAATATGA

The amino acid sequence of the cloned NDV Texas F gene (wild type non-

modified; cleavage site underlined)
MGSRSSTRIPVPLMLIIRTALTLSCIRLTSSLDGRPLAAAGIVVTGDKAVNIYTSSQTG
SIIVKLLPNMPKDKEVCAKAPLEAYNRTLTTLLTPLGDSIRRIQESVTTSGGRRORRE I
GAIIGSVALGVATAAQITAASALIQANONAANILRLKESIAATNEAVHEVTDGLSQLAV
AVGKMOQFVNDQFNNTAQELDCIKIAQQVGVELNLYLTELTTVFGPQITSPALTQLTIQ
ALYNLAGGNMDYLLTKLGVGNNQLSSLIGSGLITGNPILYDSQTQILGIQVTLPSVGNL
NNMRATYLETLSVSTTKGFASALVPKVVTQVGSVIEELDTSYCIGTDLDLYCTRIVTFP
MSPGIYSCLSGNTSACMYSKTEGALTTPYMALKGSVIANCKLTTCRCADPPGIISQONYG
EAVSLIDRHSCNVLSLDGITLRLSGEFDATYQKNISILDSQVIVTGNLDISTELGNVNN
SISNALNKLEESNSKLDKVNVKLTSTSALITYIVLTVISLVFGVLSLVLACYLMYKQKA
QOKTLLWLGNNTLDQMRATTKI

NDV-F YZCQ wildtype DNA sequence
atgggctccagatcettetaccaggateceggtacctetaatgetgatecateegaacege
gctgacactgagetgtatcegtetgacaagetetettgatggecaggectettgeggety
cagggatcgtggtaacaggagataaagcagtcaacatatacacctecateccagacaggy
tcaatcatagttaagttactccecgaatatgeccaaggacaaagaggtgtgtgecaaaage
cccattggaggcatacaacaggacactgactactttactcaccccecttggtgatteta

tcegcaggatacaagagtetgtgactacttecggaggaggcaagcaaggecgectgata

102

(SEQ ID NO:

(SEQ ID NO:

50)

51)
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ggtgccattatcggcagtgtagetettggggttgegacagctgcacagataacagcagce

ttcggecctgatacaagecaaccagaatgetgecaacatecteeggettaaagagagea
ttgctgcaaccaatgaagetgtgeacgaggtecactgacggattatcacaactagecagtyg
gcagtagggaagatgcaacagtttgtcaatgaccagttcaataatacagegcaagaatt
ggactgtataaaaattgcacagcaggtceggtgtagaactcaacttgtacctaactgaat
tgactacagtatttgggccacaaatcacttececctgecttaactcagetgactatecaa
gegetttacaatctagetggtggtaatatggattacttgetgactaagttaggtgtagy
gaacaaccaactcagctcattaattggtageggettgatcaceggecaaccctattetgt
acgactcacagactcagatcttgggtatacaggtaactttgecttecagttgggaacctyg
aataatatgcgtgccacctacctggagaccttatctgtaagecacaaccaagggatttge
ctcagcacttgtcccaaaagtggtgacacaggteggttecgtgatagaagaacttgaca
cctecatactgtatagggaccgacttggatttatactgtacaagaatagtgacatteect
atgtctecctggtatttattettgtetgageggtaatacateggettgeatgtattcaaa
gactgaaggcgcacttactacgccatatatggctctcaaaggetcagttattgecaatt
gcaagctgacaacatgtagatgtgcagatceccccaggtatcatategcaaaattatgga
gaagctgtgtcecttaatagataggcactcatgcaacgtettatecttagacgggataac
tctgaggetcagtggggaatttgatgcaacctatcaaaagaatatetetatactagatt
ctcaagttatagtgacaggcaatcttgatatatcaactgagettgggaatgtcaacaac
tcaataagtaatgccctgaataagttagaggaaagcaacagcaaactagacaaagtcaa
tgtcaaactgaccagcacatctgetetecattacctacategttttaactgteatatete
ttgtttttggtgtacttagectggttetagecatgectacctgatgtacaagcaaaaggcea
caacaaaagaccttgttatggcttgggaataatacecttgatcagatgagagcecactac

aaaaatatga

NDV-F protein from wildtype YZCQ strain (Amino Acid Sequence of NDV-F of

Texas strain with lentogenic cleavage site sequence)
mgsrsstripvplmliirtaltlscirltssldgrplaaagivvtgdkavnlytssqtg
siivkllpnmpkdkevcakapleaynrtlttlltplgdsirrigesvttsgggkggrli
gaiigsvalgvataagitaasaligangnaanilrlkesiaatneavhevtdglsglav
avgkmggfvndgfnntageldciklaggvgvelnlyltelttvigpgitspaltgltiq
alynlaggnmdylltklgvgnnglssligsglitgnpilydsgtgilgiqgvtlpsvgnl
nnmratyletlsysttkgfasalvpkvvtgvgsvieeldtsycigtdldlyctrivtip
mspgiysclsgntsacmysktegalttpymalkgsviancklttcercadppgiisgnyg
eavslidrhscnvlsldgitlrlsgefdatygknisildsgvivtgnldistelgnvnn
sisnalnkleesnskldkvnvkltstsalityivltvislvigvlslvlacylmykgka
ggktllwlgnntldgmrattki*

NDV-F Texas wildtype DNA sequence
atgggctctaaaccttcectaccaggatcecagcacctetgatgetgatcacceggattat
gctgatattggactgtatccgtecgacaagetetettgacggcaggectettgcagety
caggaattgtagtaacaggagataaggcagtcaatgtatatacctegtetcagacaggyg
tcaatcatagtcaagttgctcccgaatatgeccaaggataaggaggegtgtgegaaaga

cccattagaggcatataacagaacactgactactttgetecactectettggegaatceca

104

(SEQ ID NO:

(SEQ ID NO:

52)

53)
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tccgcaagatccaagggtctgtgtecacgtctggaggaggcaagcaaggecgectgata

ggtgctgttattggtagtgtagetettggggttgcaacageggcacaaataacageage
tgcggccctaatacaagecaaccagaatgetgecaacatectteggettaaggagagea
ttgctgcaaccaatgaagetgtgeatgaagtcaccgacggattatcacaactatcagtyg
gecagttgggaagatgcagcagtttgtcaatgaccagtttaataatacagegegagaatt
ggactgtataaaaatcacacaacaggttggtgtagaactcaacctatacctaactgaat
tgactacagtattcgggecacagatcaccteccctgeattaactcagetgaccatecag
gecactttataatttagctggtggcaatatggattacttattaactaagttaggtatagg
gaacaatcaactcagctcattaattggcageggectgatcactggttacectatattgt
atgactcacagactcaactcttgggcatacaagtgaatttgecctecagtegggaactta
aataatatgcgtgccacctatttagagaccttatctgtaagtacageccaaaggatatge
ctcagcacttgttccaaaagtagtgacacaagteggttetgtgatagaagagettgaca
cctecatactgtatagagtecgatcetggatttatattgtactagaatagtgacattecee
atgtccccaggtatttattectgtttaageggcaacacatcagettgeatgtattcaaa
gactgaaggcgcactcactacgecgtatatggececttaaaggetcagttattgecaatt
gtaagataacaacatgtagatgtacagaccctectggtatcatatcegcaaaattatgga
gaagctgtatccctgatagatagacattegtgcaatgtettatcattagacgggataac
tctgaggetcagtggagaatttgatgcaacttatcaaaagaacatctcaatactagatt
ctcaagtcatcgtgacaggcaatcttgatatatcaactgaacttggaaacgtcaacaat
tcaatcagcaatgecttggataagttggcaaaaagcaacagcaagctagaaaaagtcaa
tgtcagactaaccagcacatcegetetecattacctatattgttetgactgteatttete
tagttttceggtgcactaagtetgggtttaacatgttacctgatgtacaaacaaaaggca
caacaaaagaccttgctatggettgggaataatacectegatcagatgagagecactac

aagagcatga

NDV-F protein from wildtype Texas strain (Amino Acid Sequence of NDV-F VIId

wt YZCQ with lentogenic cleavage site sequence)
mgskpstripaplmlitrimlildcirptssldgrplaaagivvtgdkavnvytssqtg
siivkllpnmpkdkeacakdpleaynrtlttlltplgesirkiggsvstsgggkggrli
gavigsvalgvataagitaaaaligangnaanilrlkesiaatneavhevtdglsglsv
avgkmggfvndgfnntareldcikitqgvgvelnlyltelttvigpgitspaltgltiq
alynlaggnmdylltklgignnglssligsglitgypilydsgtgllgigvnlpsvgnl
nnmratyletlsystakgyasalvpkvvtgvgsvieeldtsyclesdldlyctrivtip
mspgiysclsgntsacmysktegalttpymalkgsvianckittceretdppgiisgnyg
eavslidrhscnvlsldgitlrlsgefdatygknisildsgvivtgnldistelgnvnn
sisnaldklaksnsklekvnvrltstsalityivltvislvigalslgltcylmykgka
ggktllwlgnntldgmrattra*

MDV gB promoter
CGATGTTTAGTCACGATAGACATCGGTTCGCCCAGCCGTCGAATACAGCATTATATTTT
AGTGTTGAAAATGTAGGGCTGCTTCCTCACTTAAAGGAGGAAATGGCTCGATTCATGTT
TCATAGCAGTAGAAAAACAGATTGGACCGT CAGTAAGTTTAGAGGGTTTTATGACTTTA

GCACTATAGATAATGTAACTGCGGCCCATCGCATGGCTTGGAAATATATCAAAGAACTG
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(SEQ ID NO:

(SEQ ID NO:

54)

55)
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ATTTTTGCAACAGCTTTATTTTCTTCTGTATTTARATGTGGCGAATTGCACATCTGTCG

TGCCGACAGTTTGCAGATCAACAGCAATGGAGACTATGTATGGAAAAATGGAATATATA
TAACATATGAAACCGAATATCCACTTATAATGATTCTGGGGTCAGAATCAAGCACTTCA
GAAACGCAAAATATGACTGCAATTATTGATACAGATGTTTTTTCGTTGCTTTATTCTAT
TTTGCAGTATATGGCCCCCGTTACGGCAGATCAGGTGCGAGTAGAACAGATTACCAACA
GCCACGCCCCCATCTGACCCGTCCAATATTCTTGTGTCCCTGCATTTTATCTCACACAA
TTTATGAACAGCATCATTAAGATCATCTCACT

IBDV DNA encoding VP2 protein of IBDV E strain
Atgacaaacctgcaagatcaaacccaacagattgttecgttecatacggagecttetgat
gccaacaaccggaccggcegtecattecggacgacaccctggagaagcacactetcaggt
cagagacctcgacctacaatttgactgtgggggacacagggtcagggetaattgtettt
ttcectggattecctggetcaattgtgggtgetcactacacactgcagagcaatgggaa
ctacaagttcgatcagatgctectgactgeccagaacctaceggecagetacaactact
gcaggctagtgagtceggagtctcacagtaaggtcaagcacacteectggtggegtttat
gcactaaacggcaccataaacgccgtgaccttecaaggaagectgagtgaactgacaga
tgttagctacaacgggttgatgtctgcaacagccaacatcaacgacaaaattgggaacy
tcctagtaggggaaggggtaaccgtectecagettacccacatcatatgatettgggtat
gtgaggcttggtgaccccataccegetatagggettgacccaaaaatggtagcaacaty
tgacagcagtgacaggcccagagtctacaccataactgcagecgataattaccaattet
catcacagtaccaaacaggtggggtaacaatcacactgttctcagecaacattgatgee
atcacaagtctcagegttgggggagagetegtgttcaaaacaagegtecaaagecttgt
actgggcgccaccatctaccttataggetttgatgggactgeggtaatcaccagagetyg
tggcegcaaacaatgggcectgacggecggeatcegacaatcettatgecattcaatettgty
attccaaccaatgagataacccagccaatcacatccatcaaactggagatagtgaccte
caaaagtgatggtcaggcaggggaacagatgtcatggteggcaagtgggagectagcag
tgacgatccatggtggcaactatccaggagecctecgtecegtcacactagtggectac
gaaagagtggcaacaggatctgtcgttacggtegetggggtgagcaacttegagetgat
cccaaatcctgaactagcaaagaacctggttacagaatatggecgatttgacccaggag
ccatgaactacacgaaattgatactgagtgagagggaccgecttggecatcaagacegte
tggccaacaagggagtacactgactttegtgagtacttcatggaggtggcecgacctcaa
ctcteccctgaagattgcaggageatttggettcaaagacataateegggecataagga
ggtga

IBDV VP2 protein of IBDV E strain
mtnlgdgtggivpfirsllmpttgpasipddtlekhtlrsetstynltvgdtgsgliveE
fpgfpgsivgahytlgsngnykfdgmlltagnlpasynycrlvsrsltvrsstlpggvy
alngtinavtfggslseltdvsynglmsatanindkignylvgegvtvlslptsydlgy
vrlgdpipaigldpkmvatcdssdrprvytitaadnyqgfssqygtggvtitlfsanida
itslsvggelvfktsvgslvlgatlyligfdgtavitravaanngltagidnlmpfnlv
iptneitgpitsikleivtsksdggagegqmswsasgslavtihggnypgalrpvtlvay
ervatgsvvtvagvsnfelipnpelaknlyteygrfdpgamnytklilserdrlgiktv

wptreytdfreyfmevadlnsplkiagafgfkdiirairr*
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(SEQ ID NO:

(SEQ ID NO:
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Guinea pig CMV promoter
(SEQ ID NO: 60)

ttagtcatatgttacttggcagaggccgcatggaaagtcecctggacgtgggacatctga
ttaatacgtgaggaggtcagccatgttctttttggcaaaggactacggtcattggacgt
ttgattggcatgggatagggtcagccagagttaacagtgttettttggcaaagggatac
gtggaaagtccecgggeccatttacagtaaactgatacggggacaaagcacagcecatattt
agtcatgtattgcttggcagagggtctatggaaagtccctggacgtgggacgtctgatt
aatatgaaagaaggtcagccagaggtagctgtgtcctttttggcaaagggatacggtta
tgggacgtttgattggactgggatagggtcagccagagttaacagtgttcttttggcaa
aggaaacgtggaaagtcccgggccatttacagtaaactgatactgggacaaagtacacce
catatttagtcatgttctttttggcaaagagcatctggaaagtccecgggcagcattata
gtcacttggcagagggaaagggtcactcagagttaagtacatcttteccagggccaatat
tccagtaaattacacttagttttatgcaaatcagccacaaaggggattttcceggtcaa
ttatgactttttccttagtcatgecggtatccaattactgccaaattggcagtacatact
aggtgattcactgacatttggccgtcctectggaaagtececctggaaaccgctcaagtact
gtatcatggtgactttgcatttttggagagcacgcceccactccaccattggtceccacgta

cectatgggggagtggtttatgagtatataaggggeteeggtttagaagecgggeaga

Locus positions of SEQ ID NO:14 (GenBank Accession No. 115036 . . . 116466 UL54 gene; product="UL-54 protein™;
HQ840738.1, Gallid herpesvirus 3 strain SB-1, complete 3° protein id="AEI00264.1”

genome) ) Complement (116571 . . . 117377) LORF4 gene;
117554 . . 118057 ULES gene; product="UL55 protein”; product="LORF4 protein”; protein id="AE100265.1”
protein id—"AE100266.1 145853 . . . 146548 US10 gene; product==US10 protein”;

Complement (118306 . . . 120927) LORF5 gene; . -

prodllljct:“ORFg% protein”; protein id:“zA)xE100267.l”g 35 protein id="AEI00292.1

98595 . .. 100031 UL44 gene; product="glycoprotein C”; Complement (146697. o 1.47665) SORF4 — gene;
protein id="AE100252.1” product="SORF4 protein”; protein id="AEI00294.1”

25078 . . . 25983 UL7 gene; product=<UL-7 like protein”; 97141 ...98385 UL43 gene; product="“UL43 protein”; pro-
protein id=“AEI00208.1” tein id="AEI00251.1”

Complement (26038 . . . 28332) ULS8 gene; product="UL-8 ,, Complement (147857 ...148672) US2 gene; product="US2
like protein”; protein id="AE100209.1” protein”; protein id="“AEI00297.1”

48267 ... 49865 UL21 gene; product="UL-21 like protein™; 150322 . . . 151479 US6 gene; product="“glycoprotein D”;
protein id="AEI100223.1” protein id="AEI100299.1”

Complement (50033 . .. 52549) UL22 gene; product="UL- Having thus described in detail preferred embodiments of
22 like protein”; protein id="AEI00225.1” 45 the present invention, it is to be understood that the invention
75497 . . . 75880 UL35 gene; product="UL-35 protein”; defined by the above examples is not to be limited to particu-
protein id="AEI100241.1” lar details set forth in the above description as many apparent
Complement (75498 . . . 85154) UL36 gene; product="UL- variations thereof are possible without departing from the
36 protein”; protein id="AEI00242.1” spirit or scope of the present invention.

92867 . . . 93928 UL40 gene; product="UL-40 protein”; 5,  All documents cited or referenced herein (“herein cited
protein id="AEI100248.1” documents™), and all documents cited or referenced in herein
Complement (93990 . .. 95261) UL41 gene; product="UL- cited documents, together with any manufacturer’s instruc-
41 protein”; protein id="AEI00249.1” tions, descriptions, product specifications, and product sheets
108470 . . . 109777 UL50 gene; product="UL-50 protein™; for any products mentioned herein or in any document incor-
protein id="AEI100260.1” 55 porated by reference herein, are hereby incorporated herein
Complement (109847 . . . 110593) ULS51 gene; by reference, and may be employed in the practice of the
product="“UL-51 protein”; protein id="AFEI00261.1” invention.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 64

<210> SEQ ID NO 1

<211> LENGTH: 1665

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
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<220> FEATURE:
<223> OTHER INFORMATION: NDV-F codon-optimized gene from modified wt
VIId

<400> SEQUENCE: 1

atgggcagca agcccagcac aagaatccca geccccctga tgctgatcac ccgcatcatg 60
ctgatcctgg getgeatcag acccacaage tcectggatg gacgcecect ggecgetgece 120
ggcatcgtgg tgaccggcega caaggccgtyg aacgtgtaca ccagcagcca gaccggeage 180
atcatcgtga agctgetgece caacatgece agagacaaag aggectgege caaggcecccce 240
ctggaagect acaacagaac cctgaccace ctgctgaccee cectgggega cagcatcaga 300
aagatccagg gctcegtgag cacaagegge ggaggaaage agggcagact gatcggegece 360
gtgatcggca gegtggecct gggagtgget acagetgece agattaccge tgecagecgec 420
ctgatccagg ccaaccagaa cgccgecaac atectgagac tgaaagagag cattgecgece 480
accaacgagg ccgtgcacga agtgaccgac ggectgagece agetgtceegt ggecgtggge 540
aagatgcagce agttcgtgaa cgaccagtte aacaacaccg ccagagagcet ggactgcate 600
aagatcacce agcaggtggg cgtggagetyg aacctgtace tgaccgaget gaccacagtg 660
ttcggeccce agatcacaag cccagecctg acacagetga ccatccagge cctgtacaac 720
ctggetggeg gcaacatgga ctatctgetyg acaaagetgg gaatcggcaa caaccagetg 780
tccagectga tcggaagegg cctgatcace ggetacccca tectgtacga cagccagaca 840
cagctgetgyg geatccaggt gaacctgece agegtgggea acctgaacaa catgegegece 900
acctacctgg aaaccctgag cgtgtcecace accaaggget acgecagege cctggtgecce 960

aaggtggtga cacaggtggg cagcgtgatc gaggaactgg acaccagcta ctgcatcgag 1020

agcgacctgg acctgtactg caccagaatc gtgaccttcecce caatgagccce cggcatctac 1080

agctgectga gceggcaacac cagcgectge atgtacagea agaccgaagyg cgcactgaca 1140

acaccctaca tggccctgaa gggaagegtg atcgccaact gcaagatcac cacctgcaga 1200

tgcaccgace ccccaggcat catcagecag aactacggeg aggccgtgag cctgatcgat 1260

cgccattect gtaacgtget gteccctggac ggcatcacac tgagactgag cggcgagttce 1320

gatgccacct accagaagaa catcagcatc ctggacagcec aggtgatcgt gaccggcaac 1380

ctggacatca gcaccgagct gggcaacgtg aataacagca tcagcaacgce cctggacaga 1440

ctggccgaga gcaacagcaa gctggaaaaa gtgaacgtge gectgacatce cacttccget 1500

ctgatcacct acatcgtgcect gaccgtgatc agecctggtgt teggcgceccct gagectggtg 1560

ctggcctget acctgatgta caagcagaag gcccagcaga aaaccctget gtggetgggce 1620

aacaacaccc tggaccagat gagagccacc accagagcect gatga 1665

<210> SEQ ID NO 2

<211> LENGTH: 553

<212> TYPE: PRT

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: NDV-F protein of modified wt VIId of
codon-optimized gene

<400> SEQUENCE: 2

Met Gly Ser Lys Pro Ser Thr Arg Ile Pro Ala Pro Leu Met Leu Ile
1 5 10 15

Thr Arg Ile Met Leu Ile Leu Gly Cys Ile Arg Pro Thr Ser Ser Leu
20 25 30
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114

Asp

Ala

Leu

65

Leu

Asp

Lys

Asn
145

Thr

Thr

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala

Ala

385

Cys

Ser

Thr

Ser

Gly

Val

50

Leu

Glu

Ser

Gln

Ala

130

Gln

Asn

Ala

Ala

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Cys

370

Leu

Thr

Leu

Leu

Ile

Arg

Asn

Pro

Ala

Ile

Gly

115

Thr

Asn

Glu

Val

Arg

195

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

355

Met

Lys

Asp

Ile

Arg
435

Leu

Pro

Val

Asn

Tyr

Arg

100

Arg

Ala

Ala

Ala

Gly

180

Glu

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Glu

340

Ser

Tyr

Gly

Pro

Asp
420

Leu

Asp

Leu

Tyr

Met

Asn

85

Lys

Leu

Ala

Ala

Val

165

Lys

Leu

Tyr

Ala

Asn

245

Ser

Asp

Gly

Ser

Gln

325

Ser

Pro

Ser

Ser

Pro
405
Arg

Ser

Ser

Ala

Thr

Pro

70

Arg

Ile

Ile

Gln

Asn

150

His

Met

Asp

Leu

Leu

230

Met

Ser

Ser

Asn

Thr

310

Val

Asp

Gly

Lys

Val

390

Gly

His

Gly

Gln

Ala

Ser

55

Arg

Thr

Gln

Gly

Ile

135

Ile

Glu

Gln

Cys

Thr

215

Thr

Asp

Leu

Gln

Leu

295

Thr

Gly

Leu

Ile

Thr

375

Ile

Ile

Ser

Glu

Val

Ala

Ser

Asp

Leu

Gly

Ala

120

Thr

Leu

Val

Gln

Ile

200

Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

360

Glu

Ala

Ile

Cys

Phe
440

Ile

Gly

Gln

Lys

Thr

Ser

105

Val

Ala

Arg

Thr

Phe

185

Lys

Leu

Leu

Leu

Gly

265

Gln

Asn

Gly

Val

Leu

345

Ser

Gly

Asn

Ser

Asn
425

Asp

Val

Ile

Thr

Glu

Thr

90

Val

Ile

Ala

Leu

Asp

170

Val

Ile

Thr

Thr

Leu

250

Ser

Leu

Met

Tyr

Ile

330

Tyr

Cys

Ala

Cys

Gln

410

Val

Ala

Thr

Val

Gly

Ala

75

Leu

Ser

Gly

Ala

Lys

155

Gly

Asn

Thr

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala

315

Glu

Cys

Leu

Leu

Lys

395

Asn

Leu

Thr

Gly

Val

Ser

60

Cys

Leu

Thr

Ser

Ala

140

Glu

Leu

Asp

Gln

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Thr

380

Ile

Tyr

Ser

Tyr

Asn

Thr

45

Ile

Ala

Thr

Ser

Val

125

Leu

Ser

Ser

Gln

Gln

205

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

365

Thr

Thr

Gly

Leu

Gln
445

Leu

Gly

Ile

Lys

Pro

Gly

110

Ala

Ile

Ile

Gln

Phe

190

Val

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Ile

350

Asn

Pro

Thr

Glu

Asp
430

Lys

Asp

Asp

Val

Ala

Leu

95

Gly

Leu

Gln

Ala

Leu

175

Asn

Gly

Pro

Tyr

Ile

255

Gly

Val

Leu

Val

Thr

335

Val

Thr

Tyr

Cys

Ala
415
Gly

Asn

Ile

Lys

Lys

Pro

80

Gly

Gly

Gly

Ala

Ala

160

Ser

Asn

Val

Gln

Asn

240

Gly

Tyr

Asn

Glu

Pro

320

Ser

Thr

Ser

Met

Arg

400

Val

Ile

Ile

Ser
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-continued
450 455 460
Thr Glu Leu Gly Asn Val Asn Asn Ser Ile Ser Asn Ala Leu Asp Arg
465 470 475 480
Leu Ala Glu Ser Asn Ser Lys Leu Glu Lys Val Asn Val Arg Leu Thr
485 490 495
Ser Thr Ser Ala Leu Ile Thr Tyr Ile Val Leu Thr Val Ile Ser Leu
500 505 510
Val Phe Gly Ala Leu Ser Leu Val Leu Ala Cys Tyr Leu Met Tyr Lys
515 520 525
Gln Lys Ala Gln Gln Lys Thr Leu Leu Trp Leu Gly Asn Asn Thr Leu
530 535 540
Asp Gln Met Arg Ala Thr Thr Arg Ala
545 550
<210> SEQ ID NO 3
<211> LENGTH: 1662
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: NDV-F DAN wt VIId
<400> SEQUENCE: 3
atgggctcca aaccttctac caggatccca geacctcetga tgctgatcac ccggattatg 60
ctgatattgg gctgtatccg tccgacaage tetettgacyg gcaggectet tgcagetgea 120
ggaattgtag taacaggaga taaggcagtc aatgtataca cttcgtctca gacagggtca 180
atcatagtca agttgctccce gaatatgecce agggataagg aggcgtgtge aaaagcccca 240
ttagaggcat ataacagaac actgactact ttgctcacte ctecttggega ctccatccge 300
aagatccaag ggtctgtgtce cacatctgga ggaggcaage aaggccgect gataggtget 360
gttattggca gtgtagctct tggggttgca acagcggcac agataacagc agctgcggec 420
ctaatacaag ccaaccagaa tgccgccaac atcctcecgge ttaaggagag cattgetgca 480
accaatgaag ctgtgcatga agtcaccgac ggattatcac aactatcagt ggcagttggg 540
aagatgcagc agtttgtcaa tgaccagttt aataatacgg cgcgagaatt ggactgtata 600
aaaatcacac aacaggttgg tgtagaactc aacctatacc taactgaatt gactacagta 660
ttegggecac agatcaccte ccctgcatta actcagetga ccatccagge actttataat 720
ttagctggtyg gcaatatgga ttacttatta actaagttag gtatagggaa caatcaactce 780
agctegttaa ttggtagegg cctgatcact ggttacccta tactgtatga ctcacagact 840
caactcttgg gcatacaagt gaatttaccce tcagtcggga acttaaataa tatgegtgece 900
acctatttgg agaccttatc tgtaagtaca accaaaggat atgcctcage acttgtcccg 960
aaagtagtga cacaagtcgg ttccgtgata gaagagcttg acacctcata ctgtatagag 1020
tcecgatetgg atttatattg tactagaata gtgacattcc ccatgtccce aggtatttat 1080
tcectgtttga geggcaacac atcagcettge atgtattcaa agactgaagg cgcactcact 1140
acgccgtata tggcccttaa aggctcagtt attgccaatt gtaaaataac aacatgtaga 1200
tgtacagacc ctcctggtat catatcgcaa aattatggag aagctgtatc cctgatagat 1260
agacattcgt gcaatgtctt atcattagac gggataactc taaggctcag tggggaattt 1320
gatgcaactt atcaaaagaa catctcaata ctagattctc aagtcatcgt gacaggcaat 1380
cttgatatat caactgaact tggaaacgtc aacaattcaa tcagcaatgc cttggatagg 1440
ttggcagaaa gcaacagcaa gctagaaaaa gtcaatgtca gactaaccag cacatctgcet 1500
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118

ctcattacct atattgttct aactgtcatt tctctagttt teggtgcact tagtetggtg
ttagcgtgtt acctgatgta caaacagaag gcacaacaaa agaccttgcet atggettggg

aataataccce tcgatcagat gagagccact acaagagcat ga

<210> SEQ ID NO 4

<211> LENGTH: 1695

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

1560

1620

1662

<223> OTHER INFORMATION: NDV-F DNA with GenBank accession No. AY337464.1

<400> SEQUENCE: 4

ctggatcceg gttggetcat tcaggacgca atatgggete caaaccttcet accaggatcce

cagcacctct gatgectgate acccggatta tgetgatatt gggetgtate cgtccgacaa

getetettga cggcaggect cttgcagetyg caggaattgt agtaacagga gataaggcag

tcaatgtata cacttecgtet cagacagggt caatcatagt caagttgete ccgaatatge

ccagggataa ggaggcegtgt gcaaaagecce cattagagge atataacaga acactgacta

ctttgetcac tectettgge gactccatee gecaagatcca agggtetgtg tccacatcetg

gaggaaggag acaaaaacgc tttataggtyg ctgttattgg cagtgtaget cttggggttg

caacagcggce acagataaca gcagetgegg ccctaataca agccaaccag aatgecgeca

acatccteeg gecttaaggag agcattgetyg caaccaatga agetgtgeat gaagtcacceg

acggattatc acaactatca gtggcagttg ggaagatgca gcagtttgte aatgaccagt

ttaataatac ggcgcgagaa ttggactgta taaaaatcac acaacaggtt ggtgtagaac

tcaacctata cctaactgaa ttgactacag tattegggec acagatcace tcccctgeat

taactcagct gaccatccag gcactttata atttagetgg tggcaatatg gattacttat

taactaagtt aggtataggg aacaatcaac tcagctegtt aattggtage ggectgatca

ctggttacce tatactgtat gactcacaga ctcaactctt gggcatacaa gtgaatttac

cctecagtegyg gaacttaaat aatatgegtg ccacctattt ggagacctta tctgtaagta

caaccaaagg atatgecctca geacttgtee cgaaagtagt gacacaagte ggttccegtga

tagaagagct tgacacctca tactgtatag agtccgatet ggatttatat tgtactagaa

tagtgacatt ccccatgtee ccaggtattt attcetgttt gageggcaac acatcagett

gcatgtattc aaagactgaa ggcgcactca ctacgccgta tatggecctt aaaggctcag

ttattgccaa ttgtaggata acaacatgta gatgtacaga ccctcetggt atcatatcge

aaaattatgg agaagctgta tccctgatag atagacattce gtgcaatgte ttatcattag

acgggataac tctaaggcte agtggggaat ttgatgcaac ttatcaaaag aacatctcaa

tactagattc tcaagtcatc gtgacaggca atcttgatat atcaactgaa cttggaaacg

tcaacaattc aatcagcaat gecttggata ggttggcaga aagcaacage aagctagaaa

aagtcaatgt cagactaacc agcacatctg ctctcattac ctatattgtt ctaactgtca

tttctetagt ttteggtgea cttagtetgg gtttagegtg ttacctgatg tacaaacaga

aggcacaaca aaagaccttg ctatggettg ggaataatac cctegatcag atgagagceca

ctacaagagce atgaa

<210> SEQ ID NO 5

<211> LENGTH: 553
<212> TYPE: PRT

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1695
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-continued

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: NDV-F protein with GenBank accession No.
AAPO7877.1

<400> SEQUENCE: 5

Met Gly Ser Lys Pro Ser Thr Arg Ile Pro Ala Pro Leu Met Leu Ile
1 5 10 15

Thr Arg Ile Met Leu Ile Leu Gly Cys Ile Arg Pro Thr Ser Ser Leu
20 25 30

Asp Gly Arg Pro Leu Ala Ala Ala Gly Ile Val Val Thr Gly Asp Lys
Ala Val Asn Val Tyr Thr Ser Ser Gln Thr Gly Ser Ile Ile Val Lys
50 55 60

Leu Leu Pro Asn Met Pro Arg Asp Lys Glu Ala Cys Ala Lys Ala Pro
65 70 75 80

Leu Glu Ala Tyr Asn Arg Thr Leu Thr Thr Leu Leu Thr Pro Leu Gly
85 90 95

Asp Ser Ile Arg Lys Ile Gln Gly Ser Val Ser Thr Ser Gly Gly Arg
100 105 110

Arg Gln Lys Arg Phe Ile Gly Ala Val Ile Gly Ser Val Ala Leu Gly
115 120 125

Val Ala Thr Ala Ala Gln Ile Thr Ala Ala Ala Ala Leu Ile Gln Ala
130 135 140

Asn Gln Asn Ala Ala Asn Ile Leu Arg Leu Lys Glu Ser Ile Ala Ala
145 150 155 160

Thr Asn Glu Ala Val His Glu Val Thr Asp Gly Leu Ser Gln Leu Ser
165 170 175

Val Ala Val Gly Lys Met Gln Gln Phe Val Asn Asp Gln Phe Asn Asn
180 185 190

Thr Ala Arg Glu Leu Asp Cys Ile Lys Ile Thr Gln Gln Val Gly Val
195 200 205

Glu Leu Asn Leu Tyr Leu Thr Glu Leu Thr Thr Val Phe Gly Pro Gln
210 215 220

Ile Thr Ser Pro Ala Leu Thr Gln Leu Thr Ile Gln Ala Leu Tyr Asn
225 230 235 240

Leu Ala Gly Gly Asn Met Asp Tyr Leu Leu Thr Lys Leu Gly Ile Gly
245 250 255

Asn Asn Gln Leu Ser Ser Leu Ile Gly Ser Gly Leu Ile Thr Gly Tyr
260 265 270

Pro Ile Leu Tyr Asp Ser Gln Thr Gln Leu Leu Gly Ile Gln Val Asn
275 280 285

Leu Pro Ser Val Gly Asn Leu Asn Asn Met Arg Ala Thr Tyr Leu Glu
290 295 300

Thr Leu Ser Val Ser Thr Thr Lys Gly Tyr Ala Ser Ala Leu Val Pro
305 310 315 320

Lys Val Val Thr Gln Val Gly Ser Val Ile Glu Glu Leu Asp Thr Ser
325 330 335

Tyr Cys Ile Glu Ser Asp Leu Asp Leu Tyr Cys Thr Arg Ile Val Thr
340 345 350

Phe Pro Met Ser Pro Gly Ile Tyr Ser Cys Leu Ser Gly Asn Thr Ser
355 360 365

Ala Cys Met Tyr Ser Lys Thr Glu Gly Ala Leu Thr Thr Pro Tyr Met
370 375 380
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Ala Leu Lys
385

Cys Thr Asp

Ser Leu Ile

Thr Leu Arg

435

Ser Ile Leu
450

Thr Glu Leu
465

Leu Ala Glu

Ser Thr Ser

Val Phe Gly

515

Gln Lys Ala
530

Asp Gln Met
545

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Ser Val Ile Ala
390

Pro Pro Gly Ile Ile

405

Asp Arg His Ser Cys

420

Leu Ser Gly Glu Phe

440

Asp Ser Gln Val Ile

455

Gly Asn Val Asn Asn
470

Ser Asn Ser Lys Leu

485

Ala Leu Ile Thr Tyr

500

Ala Leu Ser Leu Gly

520

Gln Gln Lys Thr Leu

535

Arg Ala Thr Thr Arg
550

D NO 6
H: 1662
DNA

Asn

Ser

Asn

425

Asp

Val

Ser

Glu

Ile

505

Leu

Leu

Ala

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

Cys

Gln

410

Val

Ala

Thr

Ile

Lys

490

Val

Ala

Trp

Arg

395

Asn

Leu

Thr

Gly

Ser

475

Val

Leu

Cys

Leu

<223> OTHER INFORMATION: NDV-F DNA wildtype
sion No. EF520718

acces

<400> SEQUENCE: 6

atgggctcca

cttatactta

gggattgtgg

atcatcatca

ttggaagcat

agaatacaag

attatcggca

ctgatacaag

accaatgacg

aagatgcagc

aaaattgcac

ttcegggecac

ttagcecggty

agttcgttaa

caactcttag

acctacttgg

aaagttgtga

tccgatatag

aaccttctac

getgtatetyg

tgacgggaga

agttactcce

acaatagaac

ggtetgcgac

gtgtagctet

ccaaccaaaa

ctgtacacga

agtttgttaa

aacaagtggg

aaatcacctc

gcaatatgga

ttggtagtgg

gcatacagat

agaccttatce

cgcaagtegyg

atctatattg

ctggatctca

tccgacaage

taaagcagtc

aaatatgccc

actgaccact

tacatctgga

tggggttgca

tgctgccaac

ggtcactaac

taaccagttt

cgtcgaacte

ccctgettta

ttacctgttyg

cttgataact

aaatttaccc

cgtaagcacyg

ctctgtgata

tacaagggta

gtaactctga

tctettgacy

aatatataca

aaggataaag

ttactcaccc

ggaaggagac

acagctgcac

atcctecgge

ggattatcac

aataatacgg

aatttgtatc

actcagctga

actaagttgg

ggcaacccta

tcagtcggga

accaaagggt

gaagaacttyg

gtgacattce

Ile Thr Thr

Tyr Gly Glu

Ser Leu Asp

430

Tyr Gln Lys
445

Asn Leu Asp
460

Asn Ala Leu

Asn Val Arg

Thr Val Ile

510

Tyr Leu Met
525

Gly Asn Asn
540

V (CA02 str

tgctgatcac
gtagacctct
cttcatctca
aagcgtgege
ctcttggtga
agaaacgctt
agataacagc
ttaaggagag
aactagcggt
cgcgagaatt
taactgaatt
ctatccagge
gtgtagggaa
tactatatga
gcctaaataa
tcgectcage
acacctcata

ccatgtctee

Cys Arg
400

Ala Val
415

Gly Ile

Asn Ile

Ile Ser

Asp Arg

480
Leu Thr
495
Ser Leu

Tyr Lys

Thr Leu

ain) with GenBank

tcggaccatyg

cgcagecgcea

aacagggtca

aaaagcccca

ctctatcege

tgtaggtgee

agccgeaget

cattgctgea

ggcggtceggy

ggactgcata

gaccacagtg

actttataat

taatcaactc

ctcacagacc

tatgcgtgee

acttgtceeg

ttgtatagaa

tggtatttac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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tcetgtetga geggcaatac gtcagettgt atgtattcaa agaccgaagg tgcactcact 1140
acaccataca tggccctcaa aggctcagtt attgccaatt gcaagatgac tacatgcaga 1200
tgcgcagatc ccccaggtat catatcacag aattatgggg aagctgtgtce tctaatagat 1260
aaacattcat gcagtgtctt gtccctagac gggataactc tgaggctcag tggggaattt 1320
gatgcgacct atcaaaagaa catctcaata ctagattctc aagtcatcgt gacaggaaat 1380
ctcgatatat caactgagct tgggaatgtt aacaactcga taagcagtac cctggacaaa 1440
ttagcagaaa gcaacaacaa gctaaacaag gtcaatgtaa acctaaccag cacatctgcet 1500
ctcatcactt atattgtctt agctatcgta tctettgett tcggcgtaat tagecctggtt 1560
ctagcatgct acctgatgta taaacaaaga gcacaacaaa agaccttact atggctcggg 1620
aacaacaccc ttgatcagat gagagccacc acaagaacct ga 1662

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 7
H: 553
PRT

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: NDV-F protein wildtype V (CAO2

GenBank accession No. ABS84266

<400> SEQUENCE: 7

Met Gly Ser
1

Thr Arg Thr
Asp Gly Arg
35

Ala Val Asn
50

Leu Leu Pro
65

Leu Glu Ala

Asp Ser Ile

Arg Gln Lys

115

Val Ala Thr
130

Asn Gln Asn
145

Thr Asn Asp

Val Ala Val
Thr Ala Arg
195

Glu Leu Asn
210

Ile Thr Ser
225

Leu Ala Gly

Lys Pro Ser Thr Trp

5

Met Leu Ile Leu Ser

20

Pro Leu Ala Ala Ala

40

Ile Tyr Thr Ser Ser

55

Asn Met Pro Lys Asp

70

Tyr Asn Arg Thr Leu

85

Arg Arg Ile Gln Gly

100

Arg Phe Val Gly Ala

120

Ala Ala Gln Ile Thr

135

Ala Ala Asn Ile Leu
150

Ala Val His Glu Val

165

Gly Lys Met Gln Gln

180

Glu Leu Asp Cys Ile

200

Leu Tyr Leu Thr Glu

215

Pro Ala Leu Thr Gln
230

Gly Asn Met Asp Tyr

245

Ile

Cys

25

Gly

Gln

Lys

Thr

Ser

105

Ile

Ala

Arg

Thr

Phe

185

Lys

Leu

Leu

Leu

Ser

10

Ile

Ile

Thr

Glu

Thr

90

Ala

Ile

Ala

Leu

Asn

170

Val

Ile

Thr

Thr

Leu
250

Val

Cys

Val

Gly

Ala

75

Leu

Thr

Gly

Ala

Lys

155

Gly

Asn

Ala

Thr

Ile
235

Thr

Thr Leu Met
Pro Thr Ser
30

Val Thr Gly
45

Ser Ile Ile
60

Cys Ala Lys

Leu Thr Pro

Thr Ser Gly
110

Ser Val Ala
125

Ala Leu Ile
140

Glu Ser Ile

Leu Ser Gln

Asn Gln Phe
190

Gln Gln Val
205

Val Phe Gly
220

Gln Ala Leu

Lys Leu Gly

strain) with

Leu Ile
15

Ser Leu

Asp Lys

Ile Lys

Ala Pro
80

Leu Gly
95

Gly Arg

Leu Gly

Gln Ala

Ala Ala
160

Leu Ala
175

Asn Asn

Gly Val

Pro Gln

Tyr Asn

240

Val Gly
255
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Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala

Ala

385

Cys

Ser

Thr

Ser

Thr

465

Leu

Ser

Ala

Gln

Asp
545

Asn Gln Leu Ser Ser Leu Ile Gly Ser Gly Leu Ile Thr Gly Asn
260 265 270

Ile Leu Tyr Asp Ser Gln Thr Gln Leu Leu Gly Ile Gln Ile Asn
275 280 285

Pro Ser Val Gly Ser Leu Asn Asn Met Arg Ala Thr Tyr Leu Glu
290 295 300

Leu Ser Val Ser Thr Thr Lys Gly Phe Ala Ser Ala Leu Val Pro
310 315 320

Val Val Thr Gln Val Gly Ser Val Ile Glu Glu Leu Asp Thr Ser
325 330 335

Cys Ile Glu Ser Asp Ile Asp Leu Tyr Cys Thr Arg Val Val Thr
340 345 350

Pro Met Ser Pro Gly Ile Tyr Ser Cys Leu Ser Gly Asn Thr Ser
355 360 365

Cys Met Tyr Ser Lys Thr Glu Gly Ala Leu Thr Thr Pro Tyr Met
370 375 380

Leu Lys Gly Ser Val Ile Ala Asn Cys Lys Met Thr Thr Cys Arg
390 395 400

Ala Asp Pro Pro Gly Ile Ile Ser Gln Asn Tyr Gly Glu Ala Val
405 410 415

Leu Ile Asp Lys His Ser Cys Ser Val Leu Ser Leu Asp Gly Ile
420 425 430

Leu Arg Leu Ser Gly Glu Phe Asp Ala Thr Tyr Gln Lys Asn Ile
435 440 445

Ile Leu Asp Ser Gln Val Ile Val Thr Gly Asn Leu Asp Ile Ser
450 455 460

Glu Leu Gly Asn Val Asn Asn Ser Ile Ser Ser Thr Leu Asp Lys
470 475 480

Ala Glu Ser Asn Asn Lys Leu Asn Lys Val Asn Val Asn Leu Thr
485 490 495

Thr Ser Ala Leu Ile Thr Tyr Ile Val Leu Ala Ile Val Ser Leu
500 505 510

Phe Gly Val Ile Ser Leu Val Leu Ala Cys Tyr Leu Met Tyr Lys
515 520 525

Arg Ala Gln Gln Lys Thr Leu Leu Trp Leu Gly Asn Asn Thr Leu
530 535 540

Gln Met Arg Ala Thr Thr Arg Thr
550

<210> SEQ ID NO 8

<211> LENGTH: 1665

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: NDV-F codon-optimized gene from modified

wildtype V (CA02 strain)

<400> SEQUENCE: 8

atgggcagca agcccagcac ctggatcage gtgaccctga tgctgatcac cagaaccatg

ctgatcctga gectgeatetg ceccacaage agectggacg geagaccect ggecgetgece

ggcatcgtgg tgaccggcega caaggccgtyg aacatctaca ccagcagcca gaccggeage

atcatcatca agctgetgece caacatgece aaggacaaag aggectgege caaggecccce

ctggaagect acaacagaac cctgaccace ctgctgaccee cectgggega cagcatcaga

60

120

180

240

300
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agaatccagg gcagcgecac cacaagegge ggaggaaage agggcagact ggtgggeget 360
atcatcggga gcgtggecct gggcgtggece acagetgece agattaccge tgcagecgece 420
ctgattcagg ccaatcagaa cgccgccaac atcctgagac tgaaagagag cattgecgece 480
accaacgacg ccgtgcacga agtgacaaac ggactgtcce agetggetgt cgetgtegge 540
aagatgcagce agttcgtgaa caaccagttc aacaacaccyg ccagagagcet ggactgcate 600
aagatcgcce agcaggtggg cgtggagetg aacctgtace tgaccgaget gaccacagtg 660
tteggeccee agatcacaag ccccgetetg acccagetga caatccagge cctgtacaac 720
ctggetggeg gcaacatgga ctatctgetg actaagetgg gagtgggcaa caaccagcetg 780
tccagectga tcegggtecegg getgatcaca ggcaaccceca tectgtacga cagccagaca 840
cagctgetgg gcatccagat caacctgeca tcegtgggaa gectgaacaa catgagagcece 900
acctacctgg aaaccctgag cgtgtccacce accaaggget tegecagege cctggtgece 960
aaggtggtga cacaggtggg cagcgtgatc gaggaactgg acaccagcta ctgcatcgag 1020
agcgacatcg acctgtactg caccagagtg gtgaccttcecc caatgagccce cggcatctac 1080
agctgectga gceggcaacac cagcgectge atgtacagca agaccgaagyg agcactgaca 1140
acaccctaca tggccctgaa gggaagegtg atcgccaact gcaagatgac cacctgcaga 1200
tgcgecgace ccccaggcat catcagecag aactacggeg aggccgtgag cctgatcgac 1260
aaacattcct gtagcgtgcet gteccctggat ggcatcacac tgagactgag cggcgagttce 1320
gacgccacct accagaagaa catcagcatc ctggacagcec aggtgatcgt gaccggcaac 1380
ctggacatca gcaccgagct gggcaacgtg aacaacagca tcagcagcac cctggacaag 1440
ctggecgagt ccaacaacaa gctgaacaaa gtgaacgtga acctgaccag cacaagcgcce 1500
ctgatcacct acatcgtgcect ggccatcgtg tcecctggect teggegtgat cagectggtg 1560
ctggcctget acctgatgta caagcagaga gcccagcaga aaaccctget gtggetgggce 1620
aataacaccc tggaccagat gagggccacc accagaacct gatga 1665

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 9
H: 553
PRT

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: NDV-F protein of codon-optimized NDV-F gene of
modified wildtype V (CA02 strain)

<400> SEQUENCE: 9

Met Gly Ser
1

Thr Arg Thr

Asp Gly Arg
35

Ala Val Asn
50

Leu Leu Pro
65
Leu Glu Ala

Asp Ser Ile

Lys Gln Gly

Lys Pro Ser Thr Trp

5

Met Leu Ile Leu Ser

20

Pro Leu Ala Ala Ala

40

Ile Tyr Thr Ser Ser

55

Asn Met Pro Lys Asp

70

Tyr Asn Arg Thr Leu

85

Arg Arg Ile Gln Gly

100

Arg Leu Val Gly Ala

Ile

Cys

25

Gly

Gln

Lys

Thr

Ser

105

Ile

Ser

10

Ile

Ile

Thr

Glu

Thr

90

Ala

Ile

Val

Cys

Val

Gly

Ala

75

Leu

Thr

Gly

Thr Leu Met

Pro Thr Ser
30

Val Thr Gly
45

Ser Ile Ile
60

Cys Ala Lys

Leu Thr Pro

Thr Ser Gly

110

Ser Val Ala

Leu Ile
15

Ser Leu

Asp Lys

Ile Lys

Ala Pro
80

Leu Gly
95

Gly Gly

Leu Gly
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130

Asn
145

Thr

Thr

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala

Ala

385

Cys

Ser

Thr

Ser

Thr

465

Leu

Ser

Ala

Gln

Ala

130

Gln

Asn

Ala

Ala

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Cys

370

Leu

Ala

Leu

Leu

Ile

450

Glu

Ala

Thr

Phe

Arg
530

115

Thr

Asn

Asp

Val

Arg

195

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

355

Met

Lys

Asp

Ile

Arg

435

Leu

Leu

Glu

Ser

Gly
515

Ala

Ala

Ala

Ala

Gly

180

Glu

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Glu

340

Ser

Tyr

Gly

Pro

Asp

420

Leu

Asp

Gly

Ser

Ala
500

Val

Gln

Ala

Ala

Val

165

Lys

Leu

Tyr

Ala

Asn

245

Ser

Asp

Gly

Ser

Gln

325

Ser

Pro

Ser

Ser

Pro

405

Lys

Ser

Ser

Asn

Asn
485
Leu

Ile

Gln

Gln

Asn

150

His

Met

Asp

Leu

Leu

230

Met

Ser

Ser

Ser

Thr

310

Val

Asp

Gly

Lys

Val

390

Gly

His

Gly

Gln

Val

470

Asn

Ile

Ser

Lys

Ile

135

Ile

Glu

Gln

Cys

Thr

215

Thr

Asp

Leu

Gln

Leu

295

Thr

Gly

Ile

Ile

Thr

375

Ile

Ile

Ser

Glu

Val

455

Asn

Lys

Thr

Leu

Thr
535

120

Thr

Leu

Val

Gln

Ile

200

Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

360

Glu

Ala

Ile

Cys

Phe

440

Ile

Asn

Leu

Tyr

Val
520

Leu

Ala

Arg

Thr

Phe

185

Lys

Leu

Leu

Leu

Gly

265

Gln

Asn

Gly

Val

Leu

345

Ser

Gly

Asn

Ser

Ser

425

Asp

Val

Ser

Asn

Ile
505

Leu

Leu

Ala

Leu

Asn

170

Val

Ile

Thr

Thr

Leu

250

Ser

Leu

Met

Phe

Ile

330

Tyr

Cys

Ala

Cys

Gln

410

Val

Ala

Thr

Ile

Lys

490

Val

Ala

Trp

Ala

Lys

155

Gly

Asn

Ala

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala

315

Glu

Cys

Leu

Leu

Lys

395

Asn

Leu

Thr

Gly

Ser

475

Val

Leu

Cys

Leu

Ala

140

Glu

Leu

Asn

Gln

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Thr

380

Met

Tyr

Ser

Tyr

Asn

460

Ser

Asn

Ala

Tyr

Gly
540

125

Leu

Ser

Ser

Gln

Gln

205

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

365

Thr

Thr

Gly

Leu

Gln

445

Leu

Thr

Val

Ile

Leu
525

Asn

Ile

Ile

Gln

Phe

190

Val

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Val

350

Asn

Pro

Thr

Glu

Asp

430

Lys

Asp

Leu

Asn

Val
510

Met

Asn

Gln

Ala

Leu

175

Asn

Gly

Pro

Tyr

Val

255

Gly

Ile

Leu

Val

Thr

335

Val

Thr

Tyr

Cys

Ala

415

Gly

Asn

Ile

Asp

Leu
495
Ser

Tyr

Thr

Ala

Ala

160

Ala

Asn

Val

Gln

Asn

240

Gly

Asn

Asn

Glu

Pro

320

Ser

Thr

Ser

Met

Arg

400

Val

Ile

Ile

Ser

Lys

480

Thr

Leu

Lys

Leu
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Asp Gln Met Arg Ala Thr Thr Arg Thr
545 550
<210> SEQ ID NO 10
<211> LENGTH: 1411
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: MCMV IE promoter
<400> SEQUENCE: 10
aattcaatag tggatccccce aactccegecce gttttatgac tagaaccaat agtttttaat 60
gccaaatgca ctgaaatcce ctaatttgca aagccaaacg ccccctatgt gagtaatacg 120
gggacttttt acccaatttc ccacgcggaa agcccectaa tacactcata tggcatatga 180
atcagcacgg tcatgcactc taatggegge ccatagggac tttccacata gggggegtte 240
accatttcce agcatagggg tggtgactca atggecttta cccaagtaca ttgggtcaat 300
gggaggtaag ccaatgggtt tttcccatta ctggcaagca cactgagtca aatgggactt 360
tccactgggt tttgcccaag tacattgggt caatgggagyg tgagccaatyg ggaaaaacce 420
attgctgcca agtacactga ctcaataggg actttccaat gggtttttece attgttggea 480
agcatataag gtcaatgtgg gtgagtcaat agggacttte cattgtattc tgcccagtac 540
ataaggtcaa tagggggtga atcaacagga aagtcccatt ggagccaagt acactgegte 600
aatagggact ttccattggg ttttgcccag tacataaggt caatagggga tgagtcaatg 660
ggaaaaaccce attggagcca agtacactga ctcaataggg actttcecatt gggttttgece 720
cagtacataa ggtcaatagg gggtgagtca acaggaaagt tccattggag ccaagtacat 780
tgagtcaata gggactttcc aatgggtttt geccagtaca taaggtcaat gggaggtaag 840
ccaatgggtt tttecccatta ctggcacgta tactgagtca ttagggactt tccaatgggt 900
tttgcccagt acataaggtc aataggggtg aatcaacagg aaagtcccat tggagccaag 960
tacactgagt caatagggac tttccattgg gttttgccca gtacaaaagg tcaatagggg 1020
gtgagtcaat gggtttttce cattattggc acgtacataa ggtcaatagg ggtgagtcat 1080
tgggtttttc cagccaattt aattaaaacg ccatgtactt tcccaccatt gacgtcaatg 1140
ggctattgaa actaatgcaa cgtgaccttt aaacggtact ttcccatagc tgattaatgg 1200
gaaagtaccyg ttctecgagece aatacacgtc aatgggaagt gaaagggcag ccaaaacgta 1260
acaccgcecccce ggttttceeee tggaaattce atattggcac gecattctatt ggctgagetg 1320
cgttctacgt gggtataaga ggcgcgacca gcgtcggtac cgtcgcagte ttecggtetga 1380
ccaccgtaga acgcagagct cctcgetgca g 1411
<210> SEQ ID NO 11
<211> LENGTH: 217
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: SV40 PolyA
<400> SEQUENCE: 11
ggggatccayg acatgataag atacattgat gagtttggac aaaccacaac tagaatgcag 60
tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt aaccattata 120
agctgcaata aacaagttaa caacaacaat tgcattgatt ttatgtttca ggttcagggg 180
gaggtgtggg aggttttttc ggatcctcta gagtcga 217
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<210> SEQ ID NO 12
<211> LENGTH: 368
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: SV40 promoter
<400> SEQUENCE: 12
caattcgage tcggtacage ttggetgtgg aatgtgtgte agttagggtyg tggaaagtce 60
ccaggetecee cagcaggcag aagtatgcaa agcatgcatce tcaattagtce agcaaccagg 120
tgtggaaagt ccccaggctc cccagcagge agaagtatge aaagcatgca tctcaattag 180
tcagcaacca tagtcccgece cctaacteeg cecatccege cectaactece geccagttece 240
geecattete cgecccatgg ctgactaatt ttttttattt atgcagaggce cgaggccgec 300
teggectetyg agctattcca gaagtagtga ggaggcetttt ttggaggect aggettttge 360
aaaaagct 368
<210> SEQ ID NO 13
<211> LENGTH: 154
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polya
<400> SEQUENCE: 13
aataaaatat ctttattttc attacatctg tgtgttggtt ttttgtgtga atcgatagta 60
ctaacatacg ctctccatca aaacaaaacg aaacaaaaca aactagcaaa ataggcetgte 120
cccagtgcaa gtgcaggtgce cagaacattt ctcet 154
<210> SEQ ID NO 14
<211> LENGTH: 165994
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: SB-1 genome HQ840738.1
<400> SEQUENCE: 14
ataccaaaac tctegeggceg gcgaactgaa taaaaaaaat tcaccctaac cctaacccta 60
aaggcctaac cctaacccta aaggcctaac cctaacccta acggectaac cctaacccta 120
accctaacce taaccctaac cctaacccta accctaacce taaccctaac cctaacccta 180
accctaacce taaccaactt aatatccccce cetgcattte accccccccece caaaaaagga 240
acatagcaca acaattaacg cggctgggece gecagectceee gecgecacag gtgcactcag 300
cecegeggget gecgeacccoe gecgaactgte ggctacagge agaatgaacyg cgcagcattg 360
cgeggacaca gtgggtgacce gaagcacacce accacagact ctgaccctge catagecccg 420
accgtgaaat gaggcccggce gaggcctaac agtcacceeg accgtgatac atgacaccaa 480
cgetgecegt tacattaaaa ggtcctagec ctacatgeceg taaccgccaa agcecgcetace 540
cttaatatgt cctgaccccg actatggact attaccctaa ccctgaaagyg ccataacagt 600
gaccctaaca gtectgacge cgaccccgag aggccctaac cgccaccgta aacggccctg 660
gcecaagecee ttaatgtgge cctaacaggce actaaaacga ataagacagg ccctaacccece 720
gaccgtgatyg acaggccgaa ccccecgacce taacagaccce tatcgegggg tccaataatce 780
cgetttecca cccegtectt caacggaaga gtgegtgett cagacccegeyg gacccgggca 840
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acttgtaccc ggccccgage gtctctgtge aacgcactac attgaaagta aacaacaggt 900
aggcggtgtce gactcaggtce tgtgcgaacg ccaaccgctt tcaagaacgg aggctacgcg 960

cagtcacgaa tgaggaagtg gttttgtgag gccgatcccce tttcectgttt ttttgagact 1020
cgcagcecgat tccgagagga ccgggagcgce acgacgatgg gcectcccgect tacagtttte 1080
tcecgecgaaca ccgtactect getgggaagg taagceccgegg tccactgttt acttecegtg 1140
caagcacttc cgcgtacgceg attgtccgge acgtccggac gecgcttaatt tecgtgtect 1200
gactgcatce ggcgactaca gcgecgcatce cccccectcaa cecccceccce gtagatteca 1260
tggccgagtce cgccacaccg getttttgga atttegeggg gggctggcgg agaccgcecte 1320
tgtceceggeg ctcecgggaagt gegtacagga tgtttttett tttecggcag cggtgcagca 1380
atggcgggga cgcaggacgce ttgggaaccg cggaccgcag cctttgegte gecgecggga 1440
gacggegget tcatcgcegea cgcgggeget cctagecceg acccegggetyg aagecgtegyg 1500
ccagtacgaa taaaaacgcc catggaatgc tgctacgaga cgcgtccgte cgteccgtecg 1560
tctggetege gegegagege atgcgegeac atccgcecegtt tecgtaaaca ccggaacgac 1620
accctegeeg geccecgacce tcaatcegeg geacgcecectyg accctataac cattacacge 1680
ccegecctaa ttccgagaga ccttaaccce taacctaacce ctgttacccet acccctaaca 1740
ggcectaace ctgacgggga gggggaacgce ctcecttaaca gactaacaat aatggggggy 1800
gggaggaggyg tcgctectag ccctaacggg cccaacctte gegectaccce taccectgece 1860
aggccctaac cctacteggyg ggggggaggyg gggatgggaa cctaagegtyg gcaggtcgaa 1920
cegtgtgggg ggggecctge ccgtaacaga ceccagceccece tacccttacyg ggccccaace 1980
cttacaagac cctaacctta gtactcggtg ggagcctaac ccgaataggg cctgacatta 2040
ataggcccta ataaccctta cacctgtgac cacgaactct gataggccat aaccctgacce 2100
ttgacaggtce ctaaccccgg geccctaage caaacgccege ccttgagacce ctaaccccga 2160
ggccttaace ctgacccaga gaacctaaca ctgataggcc ttcecgegetcet tagtctcetga 2220
tcataatcac cccgacccta aagacccgat ccagaagect aaccccgacce ctaaagacce 2280
gatccagaag cctaaccceg accctgacce taaccctgece cctaaaggec taaccccgac 2340
cctgecacctyg agettgecce taaaggecta accccgaccece cgacactacce cctaaaggcce 2400
taaccccgac aacgacacta cccctacagg cctaacceeg acaacgacac tacccctaaa 2460
ggectaaccee taaacccgac actaccccta aaggtctaac cccgaactceg acccgacccece 2520
taaacgccta accacgaccce cgagactgec cctaaaggec taaccctaaa ccagacacaa 2580
ccectaaagg cctaaccccg aacccgaccece gacccctaaa cgectaactt tggaccccaa 2640
ccctaacctt aacggcatat ccctgteccat gaccctgaca cccgaccctg gcactaacce 2700
ttaccccgag cccctgecce taagggecca accatcacce taaaggccceyg accctgecce 2760
taaagaccta agcatgacct taaaggccta accctgacca tgaccctaag ggcccgacce 2820
taaccctaac ctagtaccct ccttccacac ceccccceeg aaaaccgage atagceccaac 2880
aatgaactcg gccggtttaa agatttattt cgatgcgatg cgcggtcacg cccaccacaa 2940
aaatagaccce tgcaatattg atgccggaac cagceccateg cagagcggge gaccgctaca 3000
cgggacgcgt attcgtcggg accgecttte tceccggcaggt agcectacacg tacctcacta 3060
tggccataaa gatgcagcca tagagaggta cgtgaagaag acccgtcgga atcagaagca 3120
acatttcagg acgtacgact cgagccggac atgataccag acaccggagt ccacagcgac 3180

cgegatttee tetgegecta cecteggecyg acgaacaacg cegagggtag gegtcegagaa 3240
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aatcgecgace gagggtgcege cctegtteca cgegatceeyg cagaacgcett cgcegeccagt 3300
ctcegtecat cgacgtggtyg cttgatgaca ggatccacct ctaacaccac gcgatgcgcet 3360
ccgcagegece ttcegtceccegg agtagagcege catctcectte ctceccagcacg gtgctcegacg 3420
cggcaataca aaagtctcac gectcgaaca ceggacgaag gagggaactyg cgcgegtcetg 3480
gactttaccg gggcggctte gteeccgegge gttceccggatg acgtttcecgag ggcccactece 3540
atcctteggt geggtgeccg agaagggatg acgacctcete acacacagca caaaggacgg 3600
cgetgggete cgtecgatge tcectcegatete aggcagcacyg gcaccgatcece ggagagegceg 3660
tcgcacgteg cgtcectaccee ccggagtagt gcatgacggt tactccccgg caagcactcg 3720
tcecgaaggag gacacgccac gcgacccgat tcccagecge ttcecgegecceg gctacttett 3780
cgectgcagt cecgccggcag ggctcgagca aacaaactcc catctttceece tgacggcatce 3840
taaccgttaa aatacgacgt caggcaccgt aagggaaaaa atggaagcag ttcggagtac 3900
agacgcctaa ccacgggccce tectcectegece cteegegtece gatatgcaga teggtgagag 3960
tactgatcgt ctcatatccg caacgaagac ttcgggatcg atagacgtta tecttceccgce 4020
cceceececce ccacatagga acctcetgtte catcgccate tgttacaaaa aagggcgagce 4080
ctatccactyg gcaacgagcg agaacacagce taggcectcecee aggtcgtaac aagccactta 4140
cgtegtegeg ggggaaggtce ggtccattte gctectatte cgcacctteg tttggaacag 4200
aagcattaca cacaccgcca tttccececgeg ggcagaattce tagtcttttt gtggttatge 4260
tceccacctac ccgcacagac acgtactcac ctctcacgat ccagcatatce gecgtaagat 4320
ttacagacat tcctecectce ccacccaacce gaacactgca cagcggcage ctaaaagtcg 4380
ctectgeggte gecatatccece cccacceccce ttecgatggte cggtgtacgg agacctcetca 4440
cacaacacag gacaccgtac cacggaccat ccgaacggeg ggcgaacagt cacgcaggac 4500
gtggacacga gtcctgegcet cgcacaggca gctgggcggce ggtgctgtcet tcectecgacy 4560
gacagcctac aagcaagcca ctaggactac cgatacgacce agagtgacgt gegtgtaaga 4620
cggcecagga cgaagtcccg cgccccgecg aaaataacag caccgacctyg aaagagacca 4680
cgtcttaccee aacagccgac ccccgaacga tgcacgctece caagagtegyg ccgtaggaga 4740
gcacgegeee ccccatacte ggegegegta cccgeggeca teectgecage geggeccgge 4800
ctcgttgega ttcagtgaac gtaccgecgceg ccatcteegt ccatcggegt ggtgctcecgat 4860
ccegtecatte ggtgatctca agcaccccge gaaggaggaa gcggagcgtg taacgattte 4920
cgeggegege gacgacgecg cgccgteceg tecgacgttt ggaacgceege cteggtectt 4980
gcgegcagta cttgagacga tacgtgttaa aatctcaggce accacgctaa ggacggagca 5040
gagctcggtt cgcttecgcecte gcgegeccgac gcatctctge ttecgcagaac ctgttttgaa 5100
aagaccgcag cgaccaccgce gtgctacccet cggagggggyg catgaggacyg gcgeccgata 5160
ctecegtgea caccgecgag gggggacacg gegegegege cgatgctcag cceggttette 5220
geecagagece cteccaacct tgteccacac gacggggage ggcacgggga atcaattegt 5280
ctttctetee gecaggcattyg cacaacggca atgacacgtg caatgccagce ctgagagaaa 5340
acatacgaac agtcccgagt tccgagtagt aactcteget ttcecgegecct tecccgacte 5400
gttccgagceca tatcaggcga tacgaggcat ttcgecgecgeg tcegecctgte cgteccggtt 5460
gtectagaac gtgacaccte taggggacce gggaaggact ggacgacgeg cegtegtgeg 5520

gtccgaccge aatacggcgt cgttaccecct tectcacaac acctgatctce gtggcctaaa 5580
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taccecgcetca tecgcecccgeca tecgacgcect ctacctecce tttgtecccca accgagaaac 5640
ctatccgggg cccgctaagg tcegaaccgce gagacteegt cgtcecggcta ttacccgeca 5700
taacaagtcg ctagtcgaag gatggaatcg cagcggtecg agcggctcte ctectgatatce 5760
ccggcacggce ctattgggat taaggtccgg gcectattcag attacggtta gagtcectcega 5820
gaaacatttc agtctctctg gcatctgaca acggctacgce gccactcaga tgccaaaaca 5880
gactggatgc gtttccaaag gccatcgtgt ctaacaaagg ccagtccctg taactaggece 5940

aaacatctca tcaccgtcca agtcacaggt acttcaggtt tacggtcgtce tgctatctac 6000

aacgaagaat tcagagccga tcectcecgccagg gccecttete cecccectecect tetteccece 6060
tcecttetee ceccecteect teteccceccect ceettettee ceccectecctt cttecccect 6120
ccettettee ceccecteeett cttecceccect ceecttettece ceccectecctt cttecccect 6180
ccettettee ceccecteceett cttecceccect ceecttettece teccttecece cececteccee 6240
tcttectece ttececectee ctteccecce teecttecce cectecectte ceccectece 6300
ttcceceecect cecttececee cetececttee cceecttecce cttecectet tetecccece 6360
ccetecccac tececteeett ctteccectt cteccaccte cgttcagect teccectece 6420

cceteectte teccecectee gttcagectt cccectecce cecteeccttet ceccectecyg 6480
ttcagacttc ctcctccececa atcgeccccee ttegcaactt gcgaaatcta gtctaacacg 6540
ggtttactta cgcggtttac attcacacag cgggtgcatg ttttccecgetg acatttecca 6600
agccggcecac aagaaacgaa gcaaaaaaaa aaaagatagyg ggtattaatg cgcgecacce 6660
gtcgctacge agcccgacte caaatttcga ataatgcccet tcectaggcatt ggaccgecgce 6720
cccactecce gegcaatate taggcttaat cgccaagatt gaccacgtat cceccttatcegce 6780
gcecggecgtt caggcecctcee ccececccecce acgcectcecteg actetttttt ttttecatgg 6840
geegtecaga ctgagacgac acgtagattc geggtegtece cagaataaag gatgaccccg 6900
cgatgcccat tecccactege ccgacgtcte cctecgatte aaaagtactg cggcacgacce 6960
tgcgatggaa gggaaaaaca caccaaacgg ccttaagttt tccggtttge ctttccectte 7020
catcgcaaat agcccgcaaa agaaggatcg catttceegge ceegtecgge catcgegact 7080
catccaccgg ccaaacgggg atatcggacc gcgagacttt aacggctatg tatttcecccca 7140
ccegetette tcagaggaat ccccgatgca atctagaage ttatcgttca gagegttteg 7200
ggcacggaac ttcctgagaa tatagatcat ctctcagggt gcaccgtacc acacaacgtt 7260
tctgtgggaa aacggaaggc cagtcacttt cacgtagacc cctcaggata cccataacag 7320
aaaaactcag cccceccctee cctcacgace attttecctac gtggaatgca ctacaagtac 7380
ctgacatttt gcaaacaggg cgccgagacg tccgatgggg ttccagcectte cgtggcggac 7440
gaaccaacac cagtgtggge gttegecatcet ccccceccect cecccceccce catacatgaa 7500
agacctacga ttactgcata ggaccccgct cctgggacaa atactccgga aacctceccagg 7560
gatcggaaat ttatttagaa ggggggtggg gtacagggca tgcttgctta ggatctgcetce 7620
gaaacttgac tataaaaggc aatctgacta gaatcgccaa aggcgatagg tctcagaaga 7680

aaagtaggac gcgcggggga gggataattg tttacgeggg ggggaagata aatggceccac 7740

ggcggaaacyg agaaagcgceg ggggggggtt aggecttgga agggggaaag acgcattege 7800

gcatgtcaga attaagatgg cttccctata agacgaacgc acggtttaac agaaaagcgg 7860

acatcacgce ggggtcgaac gcegggaaaat aaaaccgttg cggggggggdy ggggagtceceg 7920

aaccgtgegyg cgggaaggcet ccgagtecga ccggaaacgg aaaaaggedg cacggcacgg 7980
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ggcgcetcaac gcacagggga taggaagaat ttcccectegg cecgeggatt cggatcgege 8040
tcgcgatcca cettttectee gecgactcege cgaccgececg gaacgccggt acttacgegce 8100
tggagaagcce ccgtattact cttetteccg gattecggece cggcecgettet gegtetgege 8160
ggcggacata cgcagttgcg cttecgtega cgtattcaat gtaaacaagg aagtcggccce 8220
tgcgacttee gcgatcgega tcgcgaaccg gtaaacaacyg cagggggage gcggagegceg 8280
ggcgegggea gggagttaac ctcegegatcce gaccgegeat teggatgtge gggteggggy 8340
cgtagagata acgcggcgtt teccgeteccgg gccggagagg ctggcgggeg ggtctcetecg 8400
tacattecttt ttttttgcaa acgcgccgct gcgecgcectaa acgccgcagce ggcgcgaaac 8460
geeegegete tctaagegte cgaaggecegt acggacacceyg gtgcegteegg gegetceggee 8520
gggcgaacgg cggagctttt ctttctettt tcagtctcgg agaaaacggc ccggtgcaca 8580
cctecteteg ggagegtege aggaaagtaa gttegtgtca ctcaccacce cccccccece 8640
gccatcgaca cggagtctga gcatgagggce tttaataaac cgatttgaac gtgctacgac 8700
gagagtcegt gcaagtgttce gcgcectcgege ctatacgtac tacgacagcec gctcectgtage 8760
cgcggtgtgt gtgggggtgt gtgggggtgt gtgtgggggt gtgtgtgggt gtgcgegegyg 8820
ccgggacggg attcectgatt ccgtagcact tcatctcgaa tgtggaattce ggttcecgacg 8880
ggggccgtta acacatatac gcgacactgg tcggaactceg cgacttccac ggtecgcecegeg 8940
taagtcagtg gtgcttatac gtgggaacga agcgaggcta agtagcaggt cgcgaacaag 9000
gaggtggacc gcggggctgt ttatatcgca tcectgecgtcte cegeggggcece ggtgagctaa 9060
cggctectee cegtegegaa actgtatcce cegcacaaac acctggacga tccgegageg 9120
acttatgatg cgcgtgccecce tcecccccaact aacccttege gegcaccgeg ggccteggeg 9180
cggtacgttc tccacaacac taatcgcacg cattcceggt cgccecgtcege ccccccecte 9240
gcacatcceyg ccteggggga gaggagagga caaagtacgt tecccgactt acgcgacgga 9300
ctececcgee cgcgecatceg ccagacaccg aaacgggacce gaagcgagaa agacttttta 9360
ataaacacgt tcatacgcac tacgacgaga ccgctcgcac gcggtctcegt acacgcacgt 9420
acaccttaac gatcgacgca ctgtacgcga gggctaagag cgggcgageyg atccaccccg 9480
tttcgcaaga aacgacgcegt cccgggegceg gctecgctaa gecattegttt acacggcagt 9540
ttecggegtet cectecteeg gtegtecgta ggagccctet gegtttceccee gcacggccect 9600
cgaaaccaaa ctccacagac tcttccagac gtttgcgacyg ctaggctgge ccggggegeg 9660
gacgcggtet gagggcttga gcecggtggcet gcagctcecgtg agagegtgtt cgaactcectga 9720
aacgtaaaac ggtccggctce gattccggat aacgcaaacg tcettttceccece teccccccecga 9780
tceggecagge gagaccttcece cactcaacct cggteccgea cgggettggy 9999999999 9840
ggagggaaat agccggccga accctactceg ggcccggacce caaacgacat cgctccaaaa 9900
gagagcgtte cgtttgacgg agcccgeggt gecgtacctge acgggattcce ggatcccgat 9960
cccatagcga ccaatctcga atactgaact ccgttgttcece gtcggaggcc gttaacacat 10020
ataggggcaa ttggtctggg ctcacgattt tcattgtcge cgcaaaagtg agtgtgcttg 10080
tgtgtgcaac aaagcgagac cctctaccct gttegtgagg agagggtcge ggggttgcat 10140
atatgtggca tatgcgttga tcacgggacc ggtgagctga caactcctecce ccgtcaggga 10200
actctattce cecgcattacc acatggacgg gccgcggegt cgcggegttt cccacacccece 10260
tccaccgace atgccccacce ceccgeteteg ttcgagagge cgtceccectece ceccatttegt 10320
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tcegectegt ccagagccag cgcgggactt cactttttee ccatcecctet actcecctatet 10380
cgttgcceccag cccacgateg ctatgtacge gttcectctecg aggcecggcte gegccgagee 10440
ggccagacaa agtcacttcg gaactgacgce cgaagtgagt gctgaacggt tgagggggcg 10500
gcgtatcgeg gataagctat tctectegga gtcectttttge ggcaggccgce aagettceccte 10560
gtaccccect tteggggtte gctagaactc gatcgaaacc cgagacgagt tactactgag 10620
ccgatcecta cagctcggga ccgcteccga acagaacgcg gcectcatcecgg gttcectttegt 10680
agagcgcecgce aagggcagaa acggaccgac gcgcgtcecga gactcatcce gagctcacge 10740
cgaacggctt tattgctceg cttceccgaacg agagagcggt cctatctcecga ccggeccgtt 10800
ttcaatcgat tcccgaggtt ccgacctcege cgcgggtgcyg gggcecggggg gaaagtcggg 10860
gggcgacceeg cgaccgtgtt ccgcgagegg cgtteggceeg cgtegcecgac geggggtcegg 10920
atctcgttet cgtgcgaggg atcgggacga tccgcggacg agaacgatgg ggcgtectcece 10980
ctcgacgtcece gacggtteceg gacgcecgcga gggtcgegge ccgaaggcgg agatgeccgag 11040
ctcggecagt tcgatgcceccect cggtacccat cccectteca ccecgteggeg acccecegega 11100
acgcgagccg tagacgacgt tetcgggacg gcgcgcgate gcecttcecccgge cgectgegat 11160
cccaacggga cgggttcegtt cgccgegegg ttcgceccecgge ggtaaaagaa cgaccagaaa 11220
atccgatceg cgacggcggg cgctttatta ccgeggtece gegetttegg acggegggee 11280
ggccagcgga acgacggtce ccgecggacce tceccgetegeg tatttgtagg ccggaggtece 11340
ccgaatccge cecccegtggga ggggggcggce gtttctagee cceccecggegegg gecgeggceceg 11400
gacacgaaca cgtggcatag gatcccgett cccgattgge ccggacgggce gttegcacct 11460
tgcgccaata atatattata tatataatct tatattggtt cgcggtgcga acgctgacge 11520
gttcgecceeg ctegtttgca ttgcatcacg tgatcgttac gcecctcacga ccggcccggt 11580
cataagaagc ggaggcgccg gatctcecgcet tagagcgcecg gtceceggceget teccgecgaac 11640
ggacgcaagg tggcggcaga ggataagcga tcgccgaacg agagcccegt cgggagcecgat 11700
cceggategg acgcecgcegge gaacgcegtag gtttcecggecg tcetcecccectt cectteccee 11760
acacatcctce ccgceccccecca caacctecte ccececggceggcee tcggacggeg cctcececccge 11820
tctteeccgaa ctgcaggceg gecggctace ctcececteecce cctetectee tteceecccet 11880
cceecttett ctecegteeg accggeccgyg cggaacgcga tgcggcegggg gaaaaggcge 11940
cgatccgacg gacgcgatceg cgacccgacce gctgatcege gcecgeccecctece ggacgecgag 12000
agggatgegg agegegagag cggagecggg gacggagggg gcegaccegga cgecggagag 12060
aacgacgceg gagggcegcegg accgggegeg gaccegggeg acgacceggg cgacgaccceyg 12120
ggcgacgace cgggcgacga cccgggoegeg gacgcegggceyg cggacgcgga cgaggcegcac 12180
gcgegectge teecggegege cgagcgcgaa aacaagaaac tccgaagggg atgtaattta 12240
gtgtttacta taagcaacaa aaccctagta gtcggaacat gttttatgct tgcggcaggt 12300
gtactagtcg gtgcaagtgg tgctgaccac gagactgcat gcaacaaaac taatttgctg 12360
ttggtatttg ttactgccct cttgacacga tttatttgaa acggtaacga atgctegtgt 12420
actttataat tgcatgcccg attacaatct gttctgtaag aatagttata cgtagegtgt 12480
tttacatagt cttcgatgta tagaagagac gcagtcaact tgccggtgcc gtgaaattgt 12540
ctccacacta tgatgttttt actgttacaa ggtaattaaa gaccttcgag tttttcactce 12600
cacttgtgtg acgctccttec gattatgaga gtacaatgtc gtctaagggg gatgtggatc 12660
accacgceggg ttatggggtg gcactcgcaa ttattgctcect attgctcecgta catgctactg 12720
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cactgattat ggtgagtgtc tttttacctc tgtcccatca gtaattgcta aacaatgatt 12780
gttttaatgc caaaaatctt tttttagatc ttttctgatg tcaaattcag accagtttca 12840
caggatctta gtacgcagta cccatctcat aagcattatg atgatgcgta ctcgccacat 12900
atgtctgggg tagaccacgg ccattcggat gtatggacta acactgtaaa tgacccatcce 12960
ggcggaataa actcaaattt gcctggtgeg aagagcgtgg agaagatcta tcctagegta 13020
gaaccaagta cgtcgcatga caaagtgtcg tatggaaatg catggggagg ggacataaac 13080
accggcagtg tttcacctte tgatgacaaa gcattgcccg ccactgtcga accatcgacg 13140
gacatcgttt ccatcgcgat cacggggagce agtttaaacg gagaaagtag ttggcggatt 13200
tctaaggatg gcccgcegteg ggtttataca ccacaccaga ctaaaagaag tcctectcag 13260
atcgatggca cgcgtttatc tactagaacg gcatacttga gtgtgtggga tgaacaggag 13320
gggattttta aaacgttccce ggccaatget gectgcattca atttattgga cgctaatcag 13380
ttagagaaag cgcgccgtga agttttttte gttgtgtegg tgtggcatgg aaatacgaac 13440
gaaacccgta tatttttate cgccacgagg ctactgacgce gaatgatgtc cacatcgctce 13500
gtcgtttate tttecctggga ctetcgaggg gecctgggga cgacaactga tgceggetttt 13560
ctggcacgga gcgtaaatat atcccagttc ctgaccgcectg taccaccaca ttcgcaagtt 13620
cgttgtatgg gccattcatt aggaatgtat acttgcggtt ccatctgtag acaatataat 13680
agtgtaggta cgaccagatg caaaagcatt ttaagtattg atccttacgg cgcctcatca 13740
ccecgagtete atgtatccte ggcagacagce tcaaatacaa tacgctttga tgccgactat 13800
gttgcgattt tcgcaacaag taagtggcac ttgaacacgt ccgattcaaa cgcagacgaa 13860
tatataatag tagatggctt gaatgcaaat gctgtgtgtg tcgatcccta cgagtggagt 13920
gtcttattgt gtgttagcaa tcgccaacga aatgccgttt gtgagcgatt cggtgctaac 13980
aacgtaacga ctaccggcga ccctgcggaa gacggttegg aaacatgcat gcgaatactce 14040
cctatactat cggtgctgca gtcgctcgat aagaattctg cgtatccget gttacgtatg 14100
gatcecgecegyg gagcettetge ageggtacca tceccttaccgt ccacatggaa tatctacgtg 14160
atgggaaagg attacagata ttctacttat ggaaaaaatg agagcctgtg gtattctage 14220
gccgtgcata tgggaggace gggattcttt cctgegtcecgg tatttactgt gtttettece 14280
tcgggtatac ccgctgtggt atccaatgtc gtgcaacaca gtagcatcag ttacggagat 14340
gtagcggtte attccgettt cttaactgat aggtccecctet actacccccg agtgatggte 14400
caaacatccg ggcctatttt atctgectat tcttggagag cgcgactgca taatgacagce 14460
ctctatttat taccacttcc agaacaggag ataatgcaat acaaatgcgc agttgcacag 14520
ggaagctatg catgtagtcc cacaggcccg atcttgacaa ctgttatgtg gcgttcactg 14580
ttattcgegg gcagatctte gecggtgccee ccaaacggta gttgtttgac ttatatccce 14640
gctaacacaa tcatccggag ccggtcccece attgaaatag gccctcgaag tattataact 14700
gcatcgttte agctaagcag acaattaatg gctatgacge tcgaaaatca tttcacgtce 14760
acgaaccgga ctctattgac atttcatgat gtgtgccacg acactgctat ggagtcggat 14820
atatacttcg agtataactg gttaggcgca tcgatgaaca ttaccatact gaaccccgge 14880
ctctatacgt ttagatggtt tttcccattt gaggttttcg taatgeccggt ggtagttacg 14940
cctecccaagt ccagagcgga taccgtcacg atcgctecccg taggactata accctgttgg 15000
acaaataaag tatacagact gttcaaactg tgtagtgagt ccatcttagt cgtactggat 15060
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gcaaacgagc ccaataaagt gtaacagttg ggaaaacttt aactgtcgtg ggataaccct 15120
tataatgtta tagtgcagtg actgacttgt aagcaaacat tgactggaag ttagcttata 15180
ctgtacttcg tcgagactgce cgttgccgac tgtacgatgg agcggectcect cgatcecgtgac 15240
tatcaaagtg cgataacgtg cttgacgtgc gagagagtac ttttttgtcg cctctgacat 15300
gggcaggttc gtggcgataa ctccaactac atcaatgcca agaggtttaa gcgttaggte 15360
gccggtttaa atactcatte ggaagccegtg ggtggcgcect cgcgtacccce agaccgttgt 15420
gttataaaac ccagactcgt cgccacacat gtaggcaaaa aaatgactag cgaaagagct 15480
cttgcgcectag cacccggteg ggcggcecacg gcagatttcect acgaagtgga tccggtatat 15540
cggcgagact tcgcacgcceg gcecttttacaa cgtaagttce agettgtcegt gttgtagagg 15600
tatttactac tctgatcttc acctaattag caccatgccg tttgtattta ggtttattcce 15660
ccaagacgct tgccgccgte agggaatcgg agggaggccg aaacacgcgce ccgcccaaaa 15720
cagatctgtg tacgcttttg cgcataatcg cgcatcatga gaccccgcac attttcacce 15780
caggtcccag actcccgaaa tectcagcaa ttgtcgacgg gctatgggta gegtgtcecgag 15840
gacttgcgge agagtgcatg ttcgatggcc gggcgacaat agagttagca gaacgcctcg 15900
caacttcatg gttgacggcc ataagattaa ttctagtttg gcatcccgtg tatgcecteg 15960
gccagcaaca cgaaccactce gagcggatat gtcgccaagg tcgagaatat attgctatge 16020
tctegggaac gattcaaaca tcgtatgcga catggccegtt ttggcaaatg atgcaacgat 16080
gcttagattyg gtgctgcectca tttcacatcce ccgatgaceg ttecttgtgag cacggatcte 16140
cacgtctggg gatccaacta gagggcgaaa accagatatt cgcgccaagt ttggggctcet 16200
actccgetgt aatggcatgg accccaattc catgtcacgt acaggttcect gtatttccga 16260
gacctggcega atcggacgat gtctcgaccce cgcctagtgg ggcacagata ggacgggtge 16320
gacctcacag tcttcaaagg ctggcactaa aacacagacc tattgatgcc gatgtacata 16380
gacccatgec gttaggccgg ccactccectt caatgcatat ggacgatcca gacgatccecge 16440
aacctggacc ctccggacaa ggccgggcegce ccagaactce aactctggaa ggagtecggg 16500
tcgcagaaca accggtaagt cttcgecgceg caagaacacce accgccgcecg ctcaatgteg 16560
acgaagacga caacgatctt cctcceggece aaccccececg ccctcecatett cgaactccece 16620
catcatcacc atcgtcctec gagactgaaa tcgatgagga acttaacgcg caacccgatce 16680
cttggggtac aaaccgtagc tctaccccta cagataactce ctctgeccagt gaggatgaag 16740
ccagagggag cgggttgccc cgaccattgc gcagcgcgac tactgaaccg cgcgtaacge 16800
gtagaagccg ccgtgaggct cgcagccgga gccgaagteg gtctggagac cggaggtggg 16860
gaccgtceceg attaaggtca atgcctggac gcaggagagce ttctcgacaa gatacagtac 16920
ttgtagacag ttctgaagag gaaccgtagc cgtttgtagt cagggttcta gttaagtagg 16980
cgeccgegega tttacgaatt agtacatttg ggccctgecg cgcagcgagce gtctcacgac 17040
tgcgatagtc atgcacgttt cgctggtatg ggtgctgtgt ttgctttteg gaactagtgg 17100
gggtgtttta aagtggtctg acgttgactt gtcgcgggga ttcatttcgg tcccaaatgt 17160
aagttcgett atgcttttag actgcgctcece aaattcgata ctctcaactg ccagattcge 17220
cgatctgaca acagatgatg tccctaccgg tatatttatt aagatcaatt gcagegttce 17280
ggaattcatt ttatggtatg ggtctaaaag cgtggcggceg cggctcaacc caattattge 17340
aagcgcttta atgatggacg atgttttaaa gagcggattg gacgattccg tgaaggcgga 17400
acttcgegtg tttttaaaaa gaatatccga acggctacct tggagctctce tceccggaaaag 17460
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acacggttgt ctgaacctgg acgcacctta tgacttctce tgttatggct cggcacgget 17520
cgacagattt gaacgagaca tcgaggacga tggccgcgga atgtcatgcc gagctaaatce 17580
aacccgagcet aaagcggccc gcaccaacgce catcgaggga tagttcggec gcecgattaaaa 17640
agcgtegecg gecgatcgga cctceccgecceg gtttegegee actgggcgat aatgcecgccat 17700
cceccacaggg tgaaactgac gegtacggac atcaactgte gatgaccgaa aacgteccgeg 17760
ctgaattgtg gecctgttata gecgagtcectt acaacataga ctggagttgg aaagattgge 17820
tgctceecga attatgctgt cctaacggct ccaagttgtt ggcggaatac gaacgcecgtg 17880
ctgcggtaga agacgtcttt cctccgegag cagatatttt cgcecgtggact aagtactgeg 17940
ctcecgececga cgtcaaagtt gtgatcegtceg ggcaagacce gtacgttcat ccgggacaag 18000
ctcacggctt ggcatttage gtcaagcgcg gcattacaat tcectecctagt ctgcagaata 18060
tattttegge agtcaaggcg tgctatccct cgatcgaact cggagcccac ggatgtctag 18120
aagactgggc taaacgcgga gtcctgttac taaattcegt tttgacagta aagaaggggg 18180
agcccggatce tcatcactcet ctaggatggce aaactctggt gcgaaacgtg cttcgaagac 18240
tgtcgttgte gactcgaggce atagtcecttca tgttatgggg agcgcgggca cagactatat 18300
attttcaaac ggatcgcgac gatcgacatt tggtgctgaa atacagtcac ccgtctcecctt 18360
tatccecggag accgtttgeg tectgcacge actttaaaga cgccaacgag ttcecctetgta 18420
aaagcggtaa agggggcata gactggagca ttggcgcgta agtgacggaa gggttaatca 18480
tcacatgcgt acaaaagtcg cagcgctcta ggacttgtceg ctttetgcecge gecgcaatgaa 18540
cgataccgca ccttetgttt tggcagtatt atccaactgg ggttggaaga gcacaccctt 18600
gggcaccgta ggcccecgtcee cgattcgecga cgagactgag tgcgcgcgceg aagaccttce 18660
ggcacatgat tgcgaccact ggtgtaaaac cgccaatgca gaaaacggac ctatggcacc 18720
ctcceegggg aatcgagatt ttgcgggaaa ccaagaatac acacatttcg acactetgtt 18780
tatggtctcg tectctcgacyg aattgggaag acgtcaactg acagatacta tacggagaga 18840
tctaaggcat tctctggcca agtttacaat agcttgtact aaaacctcect cgttttette 18900
ctcgcacgcece acgaaaaagg ttcgcgcgaa aatgtttcaa agagggcgtc agagcaacaa 18960
gagcttgcag atgtttattt tatgccgcag ggcacacgct aaacatatcc gggcccaact 19020
gcaagcggta attcaagctc gaaaaccccg caagtattac acccgcgecg tggacggaac 19080
tacgcatccg gtggtgceceg tetttgtata cgagtttgce gccatagacg ttgtcagttt 19140
gcatcgagac aacgtgatag aggtagacac tcccggcteg tgagcettcecte geccgetcate 19200
atgttcgteg tttcecggcage tttagcatcce gcatcagact acgccgegtt tttgegggac 19260
aacaagcaag ctgctcgcaa gctgcagttt ccgttgtecce cgatgccgag ccaacggatce 19320
ccgcatetgt ctaaggatgg caggactgca gtcgcceggg aaacggggtce gagcgaggtt 19380
atgtcagcga gcggacagaa cgcgtcgacce cgaccggtcg acgctegttt cgccaaccta 19440
gacaccgaga aatgacaaga agcatctaaa acgcgcttga ttgtcgagtg gctgaataaa 19500
atctttattg atcgactcgce tttcectattt ctgatttaat aaccatagat ggggcgggga 19560
atctataaaa taggcaaggt ccgcgcggat tcgagcacat cgaccgcecgtce cgcgacacag 19620
catgcaagtg gcgacgaacg gtcctcaggce atgcacgact ggtctatctg tatatctgece 19680
tcgeggatceg cttecgtgag aaggtcettcece tcegtaccegg ttgagaaage gtccacttte 19740
gagggtcegt acccgtgcac agcgccaatt tcgtgegctt cgatgcactt actaatctecg 19800
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ggcgegtttt cgggcagaga tcttatcgga tcgcagcectcet gtcgatgege atctttatta 19860
gggtctgcga tcgettggca atacaatcge gegctggatt cgtgaccgac ccgcattgca 19920
ttggctgttt gtgtcaaaga gccgggctta ccgtagatgg tgatcgttat gtacagtgac 19980
gttcccatec acataacggt taaaattcct ccggaactgce tgtataagta ggcatccgge 20040
ccegtecacgg tacacgtage aaatggtatg acgcacaggg attcgggcag aaaggagagce 20100
ggcgecggcecat ggtattcgge gccgcacteg ccgacgcgta gaagataaga gcaaatgtce 20160
gcgeegcetgt cgacaatgat cagggtacct accggtcecte getgtatgat aaagttcgac 20220
gatgggatat gatcgcatct ggtcatctta ccaacggcaa tcgagcgegt accgcctgca 20280
catgagcaaa ccatctgctc ataaggaggc attgtccacg cgggctgagce agtgacgttce 20340
tcaagcgtat acgcgatgaa cgtggacccce atcatatcca cgtctcatgt gacggcccta 20400
tgcttcatgg ccctagttag tatacaatgt ggactttegg atcccggagg gecggctaata 20460
agtgcgeget gatattgtta tcatcectag tatgcegttte ccgaagtggg ttaatgttca 20520
tcectcagaaa cttagaggag gtcactcgag acatggccac gtagacgctg ctgagtttga 20580
tgccecgattyg ggcaaaacat atagcaaccce tctcaaggct aagcccttge gatctggcga 20640
tagtcatcge cagtttggag cttattccegt agtecggeggt tacggceccatc cggagttcecct 20700
gatcgtctac cgtttcgaca aaatcattga cgttggtgtt aattgctgcc atgaaaccgt 20760
gttgatcttt caaaaccagg gtcggcatgt gaagttccec gagecgcttcecce gcgacctggg 20820
gatgtatctt acgtctaata ggctcgtctg caaatgtgtt aattctagcg tatgtgtaac 20880
ccatgagagt gtagctgtcc gtctgcaaag cgagcgatag cattcctcecg cgcatgctat 20940
ttataaatat ttcgcaccct ttaaagctca cgttgtcgac ataactatcg aatctggacg 21000
ctgcaaactt ttgcccgaat agctccgtca ggatagaata cctgcccata aacatgctcet 21060
taagcatgct gaactgggta tatatctccg cagaagtttce tgcgcgtcca aattcecgtaat 21120
tgcaataaag catgtctatc atctggtcgt cgaaatccat aaatagggca tcgtcetgtat 21180
cctccacatg actgatttgg tcattagcta tacaatctaa ttecttctca ctgccatage 21240
ggtgtcctgg aatcgcgaac gactccctet getcegetet atccggaggt tgccegtcecceccg 21300
gatagagcag cgcagaggta agcatcgcca atctatcgta cgcgctttta acagaattgt 21360
ctggaagacc ctgccgttge agatagttgt agaactgtat catgccgttg aaaagcagtt 21420
gagataagaa acggtacacg tattctacag acccatctcc gtgecgtcecttt atgaaggaat 21480
cgtctttcaa tacggataga aatgtctcga acgtcccgca aaagccgaaa acccacttcece 21540
gaagtcgggt agtaacagcc acttggetgt ttaagacata ggcaatatct acacacgata 21600
ccgcgagecce ctgttggetg cgaatttcac atttggectg tgtggcatct tggtecgecgac 21660
tttgcgacca gttgctcaag cgtcccgcat tggcagcaag ccatttttece aacgtaacgt 21720
gcggttggtt ggcagcagta cgatatcgtt cgaaactatc caaactgacg aaggtataag 21780
ccggcagggt aaacactaca aatttcegtat ttccggacgt tttcaggtag tcecgtgtaatce 21840
tgctcatgta cgcgctgact tetttatggg acgaatacag acgcgtccat cccggaaggt 21900
tcgegggatt gttgatgtat gettcectggga cgacgaaact atctacgatc cgagegtget 21960
ccteggttat gggaagacca tactctaagg tcttgaggag gtccccgaac tegggttcgg 22020
tgcaccgttt gttattaatg aatatcgccce agttcttgga cagttctaag tacgagcgca 22080
acgtctggtt gcatataata tacgtaagaa tattttcgct cgtacgcaca ttacacttca 22140
gcttgctatg ctcaaatgtg gactccaaag aattcgtttg cgtgggcgac ccgacgcata 22200
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tcaataccgg cctecttett ctacagtact gcggcgtgeg gtaaacggeg tttgtgagee 22260
accaactgta tacgatagcc gtaagcaaat actttcccag aagtccagcc tcgtctatga 22320
cgattatgtt actgcgagtg aacgagggca tcgaaccatg tatgccgaag attgtccacg 22380
ccatactacc gcgaggcttg cttagcagat cctctaacgce gcgaatcatt tcaaaccgcecce 22440
ctggcceccgac ctcegttagac accgecttca aggcgcattt tgtaatgtcg gataaaacgt 22500
cccaataata cactatatcc tttttetgca attctttcat cgteggtggg ctggteggac 22560
atacgtactg atattttccc aaattcgctt gaatgtgatt acctttaaac ccgaattcct 22620
gaaatatcgt gtttatgtgce tgcgatgtgt atgaattgct aagcttgcaa taaatattct 22680
gcgetgcgac ctttgtegtg ccggtgataa tacagtccaa gatttcggat agcatctgta 22740
tgcacgtgct ttttecctgag cccgcattte cgcttattaa gtaaacggcg aaaggtaget 22800
cgcggagttce tagatccaac gggctttcta gttttgacge gttcataaaa tacgatagcg 22860
gggggactat atcatcgctce accgatgcgt ccgccaggcet ccttacacgce gcaatgatag 22920
tctgtatcece gtgcatcgca gtgaaattta gatacgttge ctcactgaag aaatcgttcect 22980
ccegegacat cgtceggtett ggggaagacg ggagtgacga atctacgtat cttttagggt 23040
cggggctgge gtgttgttta tttccgatgg agagctcaga cgttegggece gcacgcagte 23100
ccgccecctaaa acaaattcga cggccgcagt tgcaatctgt cacgcgccaa tggaaacttt 23160
caagcgacgg cgattcgcaa cagtccectgg aacaggactg gataataatt caccctacte 23220
gccaaacacg tatgttcaaa gaggtcctca ccgggcaatt gggatataca gatggacagg 23280
gcatatataa ctcggtacga tctacagaag ccgcgattceg gcagattcaa agtaccattc 23340
tcacccecttte tttagatgeg gtcagatatg acgacttgaa agaggattgg tcgaagcata 23400
tggataggcg tgggatgtcg gccaaggaaa tcgcaaaaaa gtatggcegtt catagtgaag 23460
ccgaagcetgt tagaatggca aagggggtgt tttcaacttg gcgtaaaact cttcaaatga 23520
ccttaataga attggttcgg cacgcaacag attgcttecge cgcggccgag aaaaccacgt 23580
cctgcttete taaatacata gactggatct gctgtttagg tatcgttceccg gtcgtcagaa 23640
gcgagcgete tatgcaggcg tcgeggecgg atagcaactg cagagatcgce gctaccatte 23700
gcccgaattg ggtattcage gatgccaccg ctaagctact agttgcggat agegttatgg 23760
ccegegcecaca acaaatcgeg gattacttaa ctgcatccat gcaagcactg actgtgatag 23820
aatacgatag ggcccagata gaatataatt tcttaaaacg tgaacttcgce gttaaggacg 23880
tgttgagcgg cgaacgtggce gagtgtatcg ttatttggag accggtaatg aacgacggag 23940
gggtaatttt tgattcgcce atgcagagaa tctacaagga gatgattgaa tgtcacgatt 24000
tgcggatgca tgcggcgetg tgtcggctag taaacacgge ccctataaag gtcecctcatceg 24060
ggaaacgcga tgaggatagt aaaagcatgg ccggggctca aagagcaatc gataaagttc 24120
tgggagacca aactgaaacg gcggcgagct ctgccgecte taggttggtce aagcttataa 24180
ttggcctcaa aggtatgegt catgtceggceg atatcacaga tagagtgcgg gattacttgg 24240
aggaaaccgg cggacattta ttggatgcct cgcccgtgga tacatctcag cctggetteg 24300
ggcgcgctaa tcgaccacag agttctacga tatccgatgg aacttgctcce aataccgcta 24360
gactacgtga tgcgttccac gcgtccecgteg tgacgagtat aaacgaaatg ttagagggct 24420
atataaataa acttttccat accgtggaag ggttaaaggc ggccaataaa gacttatctg 24480
caaaattaag ctctaaagaa atagagctcg acagaatacg cacggaagcc ctgatctcag 24540
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aacgggcgceg agctgacgece tegtgcgatce ctcactgcaa tccaaccatg gaaactttgg 24600
tgcgcgagcet aaaacatgac gtaattgacg taaccaatgce aatggaggat gagtcctata 24660
tcgcgaatag cttccagtet caatacatac catcatacga tggcgatttg aaacggctct 24720
ctaacatttg ggaacaggaa atgttgaggt gctttaagat gactcgtatc accagtaatc 24780
aaggtcgaga ggtttcgatc tcecctactcaa atagcgctat aactttatta ctcgeccccct 24840
atttcttecte cgtgttgcag atctatgata ttggtgcgat ggtcacgagce caagacgttt 24900
acaagtcgga ggaggagtta tgtaattccg tgcttgaaaa aacccgactt tgtacatatc 24960
tggatgattt ggctctcgte tttgaggccg atgtgaaaag agctgtcgeg aagtattcge 25020
tcegtgeggg taacgccgaa atagacttag cgcccgagga gttttegtac ggctcetcatg 25080
gaagcaaatg cgagacacgg ttttcatccg ctagacacga gcgacacgtt ggacgctcta 25140
gttttaagca cgctaaatgg agaagtcggc caaaacgaga ccgtagaaga actaatttgg 25200
caaccgacgg cgcggatgat gatggagatc cgagagattc aaggcggtcc tactcaattce 25260
acgggcegtcect ccgtgagtaa acttcecgegtg gcaagatgtg atacgegcett tcatctgact 25320
ttaaccggag ccgacttgga tgatgaaatg gcaagtgacg tataccacag tcagtgcata 25380
gttaattcgg cgttcaaagg tttegtettt atggttctca cggttacgga agatatagtg 25440
cggacgatag gggttccacc ccctcectgcta aaatacagge tcgtgttcta taacccatct 25500
gaacatttgg acttcgcatt atgtttgctc gtagcctatt tggagaatct ccatgcaage 25560
gcctgecgacyg taactttttt cgtacaggtt caatctttte tgagatacgc atggacacgg 25620
gtgacgccaa tgaccaaaat gcgcagattt ttatgcgcca cgaacgtttg gttactaaac 25680
actttgatgt cgatggggtc ctgtagccca ttcgacggag atcgagtact cccccattat 25740
gcgatataca gacatttgtg ttctaccagt ggcgtcectgeg acgtgttact aaccttgttt 25800
gaacccgata cacggcaggt acgtgaccgce acgcacggca agggacttgt catgctcaac 25860
agaggaatta tgaataaggc ttttcggcag acatggatta gtgatacggt ctacgattgg 25920
tggaccggcg aacgcgagaa gttgatcgga gaagaatctce tgttcaacac gtataatata 25980
tgaataaagt atgacaggca ctgctataaa tagaccgtgg tttcttagcg ttttcattta 26040
tttattgcgg acgaacagaa acctgtacgg ctctacgtcg aatgtgaatt tgctgagatc 26100
gacgttaggc catttcgatg ttagagcacc gatcagtaat ctcgaaaaaa tggacattat 26160
tggtttcata tgatcgatgc acgcgatggc agggagaatt acttgtcccce cttcgaaaag 26220
tgaacacgtg agaggtgcta tgctgccgtce cacagtcacg gtgtggacgg cgtcgttact 26280
gaaggcgcte gtatcgaatc tagcectgcecge ccgtagtcec aaagccgtga tatagtgagt 26340
gtggtcgege gattctgcgg gacagctcca aaagcaggceg tcteccgeggg cttcegaaage 26400
cgcggtcecacg agctcecttega acactgcacg cgatcgttet tggattgtece gtagggacte 26460
gtcggaateg ttgcatgcgg aaatttcttce taaaagggca gacaaggctt tcttaacttg 26520
gccecgcaaac gcaggteggg ccggaaaccce cacgaaatct gtttcecceccget tagtttegtt 26580
ccacagccag taacaattgg cattccacga tactgcatga gtgtataccc cttccattcg 26640
aaactctaat ctgatatctt cgggaaaccg tagcccgact gacgtggcta atttgttage 26700
gctecttaceyg caagcgactce gtagtgtttce taaagceggtt tcetgttecctt tagaggaatg 26760
cagaacgttg ttggcccegt ccgtgaatgt cccccacagt ccatctttga cgtaggtaca 26820
cggggcgaat ccgagagccg acgcggtage ttctaccteg agactaatat gattcccgat 26880
acagataata gctctataaa catcttcacg cactctttte aataggcctc cgaactctat 26940
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gatgggctge ttcaaccagt ttttcectcecgeg ctgcagtcga gcttttaccg cggcegcgcaa 27000
ccgggaatga tcgggaaaca gtcctagata tagagtcgca aaaaaggcgce taaaatcaaa 27060
ctttgcgata tacgcttgcect ctatgaaagt cggttcccgg aaaatacaag ttatccgecce 27120
agccgtecag tegteggecta cctgacgcecg cgtactgett gtgcegecctt ttaaatttte 27180
gagtacgtct ataccagggg tcggatgggt ttccggatgce caaggagcaa gcaggtggaa 27240
ggttctecggt ccggceccagtg gccacaggcec atcggtctec gaatagctgce cgacggectt 27300
tctgatggce gagggggcceg ccgtagatgt tttcaagage ggccaaaggg gaaatccgat 27360
agtgcaggca tagtcaacgt cctcgecgeg cggactggtt tcggggccaa tatatacaaa 27420
tataggggcce agcectttttt ccgagtcatc ggctagagag tatatttttt tgtgccactg 27480
cgcatagatg gccaataatg ccgtgagaga aaattcggcg ggtgtcgtaa ccaagcagtce 27540
aaaagacgtc ggaaccggag ccgcggtttt tatgggtgce tgtgagtcgg gtaatgatag 27600
aacgcgttcg acgatagtga atattctatt cgtatttcce catttgattt tecttggacct 27660
gcgacccact gttttatatt cgcggatgaa ccggtcecttec tttgtgtaaa tttecgatacg 27720
ggagtcgaat tccgggatcg tgtegtegtg tttaagagec gacaatttaa tgtgggctag 27780
gtgcgcgecce tcagtatact ccatagecgt ggatacgagg cgtgattcectt ctacgtgcac 27840
ggcaccgtee gtttttagta gccccggacg gggagcacat cgatcgcccg gcagaggtte 27900
gcacgatata actaatcccg ttgttgtgtc tacgtacata tcgacgggtg cgaagtatge 27960
atgataaccg agcttaattc tcaattttgc cagcgtcacg gcgagcagcg ctttcecatag 28020
agcgtgetgg tccggectge aagacggcca aactccegte acagatccgg cactggccat 28080
aatcgccagt geccgegtegg ttactgaatc cggattcaat ccccaagctce tecgcgataga 28140
ccgtececgat acgtttaccg tagagtaatg tgcagaatac gtaccgcact catttctaaa 28200
aagcaagtaa cacagtgcgg taagaccatc ggtgcggtct ctactagtcc atactctata 28260
caaagtggta tagcaaatac acccccggat tttcectgtace gccacagtat tagcctcage 28320
cattgttgac ataactaggt tcgctgcgta cgccttacaa actgtgaaaa tctatagcge 28380
cctctacacg aggccagcac gecgggggaa cttcectgccaa aaccgtctece aggtccaaaa 28440
tgtcgtggta tatgcccaat tceccgegtcca agcgagattt cactagcecgeg taccacttag 28500
ggcgtcgaat ctecgtagcge gttttgcecgga acgacgcttt gtttttcata aggagtgtgt 28560
aaagcgcgceg gtgcegttttg atcgacgtte tatctatcce cgccccatcce aacaaagctt 28620
ctatcteccge ctttecggaga ttcecttaactt tggtgccace cggaaacgtc gtcgegectcet 28680
ttacaaggcg taacccatac agtatttccce atgtgacttt aaaaacagaa aaggcgtggt 28740
tctectecgt ctgccggeece aagggatacce tcgcgagace acttaacgceg cttttegttg 28800
ttttgactga tcgtttagag gcagtacggg catccagcag ataacatcgc gtgacttcca 28860
ataccgaacg aataaaagta tcgtactcat tttgcatcac acgcagcatc gataatggat 28920
ctaaattttt agctgttccc tctaaagggt taatacccaa cgaggtcgcc catctgcage 28980
ataaccgata taagtgccac cttccagaca cgttgaaatc ggccgttatt gcgacggtac 29040
ccagcectee atcgggccceg attattggta agctgcctga tgcgtaatac tgataaatac 29100
gacagaacac ctcttcacta taaagagcgg ccggcegttgce gcgacacgct tccaacatcg 29160
taatatttat aaattgttct ctagtaagcg gttctgccag tttagttaat aattgcgcaa 29220
gatcgctegg cgatccgtca tgtcttagat atttatgaat aaacggctcc accatctcat 29280
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tgtcgatcag atcagcctgg atttgaccgce aggcaatttt acggaggtgt ttcaaatctce 29340
gttgagcgat aagggcgtct gccgttaaat ccgctaagaa ggcgcagaag gtttcagegt 29400
ccaattgaga gtcagatccg tcaaatctga cgcttattag attcgecgtca agtaaggcgt 29460
ggagaatatt gatgctgtcg ctaagattgt tgagggtgca ccgttcaaac aaatgcttgt 29520
acttaaatcg tgggaaaatg tataacgcgt cggcggactt gaaagtcgga acgcaatctce 29580
ttctgaaatt gttacacaac atattggtcg cgcatacgaa ttgcgccggce catcctcecccece 29640
cactggcgat gacgtggttt agtagcatgg gtgtgaaaac tggctccgaa cgagctccceg 29700
atgcatctat gtaaaccaag acttcgttac ggcgtaacga tcggattcta cctaaagatt 29760
gatagaccga aaccatatcg ggcccgtttce gegteggcett aatatacgcg aacatgetgt 29820
ggaagtggga gctgataaaa cttaggccta ctgttactac ggtagtgtag atgacaactc 29880
ggtaacgagt ccatgaattt atatcaattg gtatatcacg ggtggaattt aagaccagga 29940
cagaatcggt aaatatgagg cagaagcgtg ccgccgette cgagaatgaa attgtcecgagg 30000
aaaataagca aatgttcaac ccgcccgcga gtcttctget gagttcagaa aaaaacgtcg 30060
tctcagtcac gettectatge cgagagtggg taccgtcage cccecgtgttta ggtgtgggte 30120
gtacatgaaa acaatctgat tggtcgctat tcatgacgga gagaagtgta tctgttccca 30180
gattgcggag gatggtacat gatctcttag aaaacccagg ggctgcgtat tcgceccacga 30240
tgacatgtat gttatcttct cctctcatge ttgccaacat atctaccagt tgtgtattta 30300
ttgtagcgtce cattgctatg atccteggge aattacgtaa cagagtcgtt agtatcgaat 30360
cgactctgga cagatgcctce atggttggag agtaaagttg actaatggtc gacatgactt 30420
cgtccagtat gatgatttca taccgtccga gcaagtcagg gtctatgcga tgcaaagatt 30480
cgatttggat caacagtctg taaaactctc tgcctcgtat gctgtagtca ctageccgtca 30540
aatagttgcce gaaccccgac agcccggcat tgctcagttt gtcgaataat gtgttegtaa 30600
aacttcgect acaggacaca accaaaacgc tcgtgtccgg attatataaa atacgctgca 30660
accagtctat gagagcagtt gtcttgccgg atcccatagg cgcgcgcact acaagtacat 30720
tgcgegetcet cgaggacagt ggcggcggaa aagtaacggg cccgtcecggat tggcgetcgg 30780
tcgttactce gggtectgtte ttagctatce aatctatgag accttctcecg tataatatcce 30840
tcgacaaaga ggcgctacag acatagtcta tcattttcectg tgcggtcgat gectctaacgt 30900
cgccgagacce ggtgctcecegg gtgaggatta cgttctgacg accagagaac cgtctacgat 30960
cgtcgetatg tcaaaaggac cgcgatcgga aggagcccgg agaggagcag atcatataga 31020
ctacattcac aaaaagatgt gggttgtcca ggcggcgtgt ttttetgtceg cegtettggt 31080
tttcctagga accctgatag ctgcatctat aaacatgacce gaaggtttcecce catgettttt 31140
tgcggecegte gtggactacg ggatgacgaa cgtgacgctt gtgcatacgg gcatgaccaa 31200
tcecgaggetyg ggaggcgtag ttcecctgtget gtttttecaa accaaagccg tggcgtttet 31260
cttctattecg gecgagegteg tttttgtatg catcacgtgt tatatcgccg taggcecgccat 31320
cataactagc aagaaacgag tgggtgctgc gtataccgga aggggcgcgt tegtecttte 31380
acttatggca tcgccctecga caattttgtt gggtactgtg tcgatttgge ttcttcaage 31440
ggtagttata gtcctagcce acaaacttat tgtactagec gcecggceggttt atttagtgca 31500
cttctecgact ataacgtttt tttatgggta tttctgtgga aggggcgttg acagtaaagt 31560
atatgcggaa gacatcgctg ctgcgaaaaa cgtagacgcce ggtctgcaca gattaattgg 31620

aaacgggcgg gcggtcatga tcaacttggt ttcgatcgta tacagtatgce ttctgataat 31680
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ggcgtcteta atgttaggca tgttactagce aaacagcttt accttaaagt tttggcatgt 31740
catcgttacc gtcctcataa cttcecctcagt cttaacccta atgtatcttt tagtactcga 31800
gttectagtyg gecgeggtacg tgcacatgat tttgggtgeg tacataggcce ttcectgatcge 31860
ctatgggatg ctctggacca cctcatgtga ttatgtcaac cggttctact tecgcgatggg 31920
cgtaggagcce ggcaacttac gcactgectg tcacagegtg ctggegtttt tcaccgtact 31980
gattgtagcg ggcatgattg ttcegcctaat ccgggecggg ttgtatcacce gtaggcgatc 32040
tactcgtgca tacgccaaag ccaggcagtt acaaagaaat gtaaaggaga gattgagacg 32100
aatgagtcgg ggacgcgatc gtcccgatag ccgagctgag gacgagcggg cgcttacgca 32160
aacccaatat agcgaaacat cagacgacga gactatatat gatcgegttt attcggggte 32220
tgatagtgaa tgggatgaat aggaacgccc gaaacataat aaaacgctaa atctacaagt 32280
gattgtcgeg cgacttattt atcactataa cgtatcgtta cattgttccce gaccgtcecctt 32340
aaatctgaaa agcgtctttce ctctcecgegca agtacttcecca gctaagacag tatcggaatg 32400
gataagaggg tcggaggacc taagaccgtc caaatcgacg gtatcgtatt gctegtcegte 32460
gagctcaatt acatgtcccg ttttggtcag aacggtgttt cgtttccgac agegtcggaa 32520
cagttcegtt acggatattg cttggcccat acttgctgca cgagttcacc gaacgcacgg 32580
tatccggect cttctactte accgtagaat gtaacgtcca cgaccacggg agtgatgagg 32640
aggagaacgg gaatcgcttg ttcggggtcet attttgacge ttggagtggg ttcteccagtg 32700
tttececttegg agatcgtcag gegtctacct aattcgeccag gtcegtectgeg geggectata 32760
aacgtggcga ggtgtgggat gaccgggttg ctttcaaagt aattagaagc tacgtagttce 32820
tgaacgaaaa tctgcttgaa atttggatgt cgtgggttgg caaatatggg cacaaggaca 32880
gattgttcte cggtactcca gcatageggg tgtatcgegt tegtttgcag atcaggttcecg 32940
ccaaacagcc atacgcgaga actgcagttce ttattggagg ccaagtgacg cgaatcaaag 33000
tcgtteegtt taatgtttga tgaaatggcg cggaagcgtg atagccccac tttceccagtceg 33060
tcgtcacatg tgattagcge ctectttgec ttaggaaaat cgtcaggttt aaaatagtcce 33120
acgcaaggat gattgatggc gtataagaat cttcggagcg ctgcgacggt tettgtttgt 33180
aataggcgtt cgtaacattg agatagctcg cttcgacatt ccgggtaaaa cgcgtatttg 33240
gccctacact ttatttecgta cgtttctatg gagtggtcgg ggagggcagg cgtaaggatt 33300
ccgegtgege tgcgagggca taccgcecata tcgagggatg ctcecgagcat cccggttctg 33360
gcgtcectatca tcagaccgca cgcegtatttg tcagaggcgg atgagacggt gattgtcteg 33420
tceggtacge gtgcatttte gagcacccga gaaggttege gaggcctgta cctggggtte 33480
tccagacaat aggtctctat gagcgctcte gcgagcggct cgttacgegt tcecgaagact 33540
acgctttegg gecattceccttyg cgccgtgatt tcecggcaggte ttatgccaac ggtgtttate 33600
cgtccatcgg cggtceccactt caatgtcgat gcggtcaaca gccattgtcect aagtacgtge 33660
catagctcge agtccgcttg cggtetggtg agagtttcecta caattttaca ccagaaaagce 33720
gcatgattag acggcgacgt tgcatttgeg cccgattcat acaggagctt gtcettccgece 33780
tctaggagag aagaatatga agatgccggc caacgtccect ctgaaatgcc tegtttgata 33840
acgtcegtta tgtacaataa gcggtgatac agcgggtgtg gcgagggccce cgattgectte 33900
gggtcgacat tccgtaatat atagtcgctg aaggtataat cgaccacaac actgtagcat 33960
acggtatcgt aaggtttgga ctgcactgct tctgcgtget cggcgcaagce gaagaccttt 34020
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ggacacgatt taaattcgga ctceccttttta cgttteccgtg gececgttcecte geccgagacgg 34080
aacattgcgg tggagtctat ttccataaca gccgtgtage ggccctceget tectgagttceg 34140
agtgacagta aagtgcaacg agctcgaaaa gattgcttaa atatggcggg actctcaatg 34200
aatcaaatag cttcctgtge gtcacttcat atccttctaa atatttctca aacgcgacce 34260
tgtggtgaga gccgtgtage tgcgaacgaa tcttttegge tecgttcecccac gggataccga 34320
ttttggcagt taacggggta gctggaaata agtactggta cagcatacac cgatacgcta 34380
acatgtctaa aagatagtcg gccggcatca ttttatggta ataaaaatgc accgggtttce 34440
cggggatggce aaagtcccgce gtaaaattca tccecggegge tagaagcact tccatcagtg 34500
attggcccag tgcgtacata tctatagcga caccttcate actggacagt tgacttgaac 34560
ccegetecaa geccgteceg tttaaggett taaccagcaa ttcecgcagggce tgcgtttgee 34620
catgcceccag cactaaatca aatacaggtc taatgtttge tctagacact tttactgaat 34680
atactcgatc ggagtctaca gttatgtcga atcgggcttt cgtaatggtg gagtttgtgt 34740
taagtaacgc caagctaaaa tcgccgatta cggcctceccac tataataggg ttagaccctt 34800
ccetgacgtt gacgaaaatg ttcccgcact taatatccaa atgagtcagt ccgcaggaca 34860
cgttcaagta cacaacggct ctgccgaggc ccatgaacgce tttttctatg geccteccaat 34920
ggcgtgcagt tttatccatce ttectcagtc gatggcagta cgagtccatg tccatgtcat 34980
acgctggaaa taccagttcc ctggatggta tcgaaaaggce cagtaatgaa atcacgctat 35040
tgagcgctag agttgacctt gecccgacaag cgcattcgcee ggctatcagt gtcataagca 35100
attcggtectt gaaacactcg aacacctttt tgacggctac atttgcaccc ttaaatactt 35160
taacttctce atagctceceg cttceccecgcat atattggegt ttettgcagg tcecgatggtge 35220
tgtaatgtaa gcccggggag atatcgaaaa tgagcgatgt tatattcttt atgcgagata 35280
gagtgaaaat atgatccggc aaagatggtc ttgatagcaa aatgtcagat gttttcctag 35340
atatatgttt gcgtctccta tagaattgtt ttaggcatct cctaatgttg acggagatgt 35400
gttgtttgtg gtcctttttt ctacacgaat ctcttegggg ggcactgaat gttecctgca 35460
gatcgtctgt tgtgcttgag tatcccttag geccgectgaa gtecttettgg tecgetgatgt 35520
cggaaagcca tttaacgtga ggacactcgt cgttttegeg gceccgegcecce ggctttetgg 35580
ctttgaggtc aagatccatt ttgacagcag cgcctcgcac tctgcgtceca attctatgte 35640
tggaaggcga tcgctgatgt cgtcgctgat ttgcgttaag atgtcttcegt ttgctagaat 35700
gtcectetteg gcacgatcca actgtgactg gagcctaggg tttaaaaacc ttceggttcege 35760
atctaagacg atgcggcggt ccacctgttce gtctatgtgg cgttggataa ttctcecgactt 35820
tctatgaget tcettcecgatcecce gecatgttcga gtgcaactgg gttttgtagt cactgtggge 35880
gtttectgget gacgttaacg cttcegatgag ttctgggteg tccgettcecta caccttggga 35940
caaaagtgtc aaggtgcgtt ccttataaat tttctccege gttcecgacact cggccaatat 36000
ttgacgecctg cgtctgcgta ttgtgttaac ggcgaacatce gctcgacgag attcgtagte 36060
tggcgattac cgactccgta aagatgttcg gaggcgcgct cggagaatcg gcgaagaage 36120
actttgaacg cctgctgaga gataggaacg agcgtttagg tgcgagccgt aaaaatgaat 36180
gcctegegeg cggcgggagt ttagtcgacg ccccctttet aaattttgeg attteggtece 36240
caaggcgaca tcagacagtg atgcccgcetg tcggtacatt gcatgactge tgcgacggta 36300
ctggtattta ctccgcgatc gctacacgcece tgctgtatge tggtatcgta agcagcgaat 36360

ttggtgaagt gcgacgcgag tcgttatcta acggtcacat atcgaaaagg aatcgggagg 36420
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cgttgettge geccgactetyg acacgegtceg ccaattccat aacatttcac gagtacgacg 36480
atgcacaatg cgcggcgcat cgcaacgcgt attacagtac gatgaacact ttcgggtcta 36540
tgaggacatc tgacgcgttt caacagctgg cgtcecctttat cgatcgattt tcaaaattat 36600
tagctgecte gtttaaagac gtgaatattt tggacagaaa taacgctccc aaacgagcac 36660
gaataaccgce tcecctecgtac gataagectce atggcacgcet ggagctgttt cagaaaatga 36720
tactgatgca cgccacttat ttcttaacgt ccgttttact tgaagaccac gcggaacgtg 36780
ctgaacgttt gctcecgtgte atatttgata tcccagactt ttcecggacgcg gccactagac 36840
atttccgaca aagggcgact gtttttctag ttectaggag acatgggaaa acttggtttt 36900
tggtgcectt gatagcactg gccatgtcegt cttttgaagg tatccgtatt ggatacacgt 36960
cacatattcg gaaagcgata gaacccgttt ttgaagaaat tggggatcgt ctcagacget 37020
ggtttggtac tcagtgtgtg gatcacgtta aaggagaaac cataacgttt tcgtttccta 37080
gcggatcgag aagtacggta acgtttgcct ccagccataa tacaaacgtg agtattgcat 37140
tcaaaaccgt tgtgtcggat ggtccccccece ctatacacac acccgtgata gtctaataca 37200
ccettgaace agtatcgaac tccacatcte cggcaggtag accaaatgcc atccgcatga 37260
atttacggga atcttcctac tgtctacctce ggcttcgatt aactcttcga gecgttetgt 37320
aatgcacgcce ttcgtgcege tattaccgac cactcggacg gcatttaccg tgtccatgaa 37380
taaaacgcaa cagaggcttt tttccecttt gacttgtata tctgtctgte gggctttcat 37440
ccacatacac ggacctctgce aaacacaagc ctgcccgage gatccgcact cccatctcac 37500
gttacaaaca tccacgtgaa ggtcgaaatg cccacggcat tccgcacagce cgctceggtg 37560
gttaagaaat tttgctagag tagcgcccag agaacgttgce tgccaaccgg cgggacatat 37620
agatagcaaa ctctcttecca tectgaggta ataaaacctg cgtttggaaa gggaccacca 37680
agctccaata gatatcgcta tacagttgtg tggatcgtct ggcggetgeg tgcgttggac 37740
tagggaattt atgtccggtg cgatacaaga gatagttgac aaaggttcta tggcgacgtce 37800
cggaagaccg atacaggtcc tactaggagc gacgtcagaa aagaaaataa gatctgcgga 37860
agatccgteg cgcagaatgg gggttatgcg taaagcggca gtcacggaat aggcgcegcegt 37920
ccegttgact aagaacaaga gttgaaaagt gtttctgtce aagtacatct cctttggteg 37980
cgtaaggtac atgaatatct ccacccattt cgtcttttge ggccgagcge ccagcecggtac 38040
gtacgtacat aacgtaaagt ctaacgtggt taatgcgacc aacacagcta gacgcgattc 38100
ggcccgaagce gtgcgccata cgcaaatgeg gtcatttaac ttattaacga actcaactge 38160
cgccgtateg caagtccegtt ctgaacgacg cggcgatccg ggcegtectte gtecttegegt 38220
agtcatcgtc ccacatctgt atgacgctac cgctaattga atattcgagt cttggcaggg 38280
cgctcatgga aaagataatg tagtgttgct gctgcagagg cgcgataaaa ccgcgtccge 38340
ccgcgcecaga ggccaattga actcggcgcece ggcatgcegcet gctaacatga acccegeggg 38400
caacacgatt gcaacgcgca tacgttcatc ataacctacg caaatatacg cataactttc 38460
tccaggaaga aatctttcac acgttgcgceg cgatacgaac cattcgggga atgcgcaggt 38520
tctaatagat tcgtcgcceg geccgecggg cgacaaatge gctgcgtcac gcaaaataac 38580
tgggataggc ctcttattta acatcataca ttctccgece gcgctataat aatcaaatag 38640
gaaaagattc ggcgtcecctag tagcgacggg ttggtagteg cctecccagga ctteggcatt 38700
gtttccagtce gtatgtatgt aatatgtttt tccteccagtg cgcttaacat gcecctggccag 38760
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aaacgagatg ctcgcggacc taagagcgcce tactgaaaac ttctcaggcg aagaactcgce 38820
gattgcctgt agaactgcgce gtactgaatg gggtgtgcgg cttgcgattt ctgccacgca 38880
ctgaacgtct cgcgcataca cgtcgtagcet gatcagctga tatagattgg geccctgtttt 38940
caacgcttcce ccaactgccec ttatgacaca cgcagagaca tacgacttga aattaatcat 39000
taattcggtt tcggagcccg gagaaaacgc acgcagttgg ttttecctcetg cttttaataa 39060
gggagcagcc aaaataggag cttceccgttge gattteggte tttettettt gtggtagacg 39120
agaggggtga tcgacgcctt cttccataca agcggtageg agtaaattgce tcaacgaaga 39180
tggaattgtg gcagaatcgg aggaacggcce ccctaaggca atcgaccgct catacgatat 39240
aagataaagt gtttttttgg tcatggagtg ggtacgtgga acgatggata tgcccccgca 39300
ccteccaccgg ttcecgcaattg tgagceccgte cgccaaaatg ccgaccgcag aagataggag 39360
gtctttgggyg cttaacgaat tttgcgatgg ttcatcgaac atgagaatgt cttccaaatt 39420
caatgcagtc cctgtagatt gectggtectt attacggcce tccaagcccce tecgagtgte 39480
gtggtttcetyg gcaaacctte ctttgcccac gggctcgaga ccatctatga cggetttetg 39540
tgacacgctg ctactgggtg tgcacaaatt attttccaaa caagctatcg ccccttggeg 39600
caatccggac actacgctgg cgtgtatatt ctcecgcegge cgttttgege ttaccggcge 39660
tcgectggtyg atagectegg ctgcecttett aatgagattt gecgatctcta tattgtetgt 39720
ctctagtege gtgtcgagag taggagtgtce gaagacgttce ggagaatctg ttacttgcecg 39780
cataatgtca aactgaccgg gcagttcgac ggcggataaa cacgcctcta atttagccce 39840
caattctata acagccgacg gtaattcgac ctcgtatcte ttagtatatc gtatgaattg 39900
acggaagagc gtctttaage ggttcecgcatce gatatcgtat cgagtacctg gaggaactaa 39960
ttecctettga ctaaacagta aatccatgta cgcttcgtac tctecggttt cectatcctg 40020
tacgttaaag cgaatagcca cggatgtaaa cggatcaaag cggttcttag aatcatattg 40080
tatgggaaga ctcatgaaca atccaccttg atcgtttcga ttgagcgtcg cgaaaagttt 40140
ggcgtggecec gggacatgag gtatcaagag tatgtgtagt gcgccagagg gaacgtaggce 40200
tgccggtgat tecgcgccaac cggaacattt accggtggca ttatagcgca tctgaacact 40260
taccggaatc ggcagcgatt ggtaagcact gctgggtact ctctgtgccg catccttaaa 40320
acgggcgata tctatccceg ctgccgacaa acactcatce ggtaagagga catgcecgtcag 40380
tacgtgccga ttggggcegt gtttgggagt agatagcgaa tacgcggtcect cgctctctat 40440
atgcgectcee atcctgcacce ggaatggcga gtcgggtect geggtctaga tagcgtegeg 40500
tcgececgttaa tgcgaggggce tatgecttta cggaccctcet cgactcagca ttgcttgttt 40560
ttgtttetge agagcattcg cggccaagat ttcaacttge tcectttgtcga cgaggcgaat 40620
ttcatacgtc cggatgccgt gcagacaata atagggtttc tgaatcaagc gaattgcaaa 40680
ataattttcg tgtcgtctac gaacagcggt aaggcgagca cgagtttctt atacggtctg 40740
aagggatcgg ccgacgatct cctaaacgtg gtgacgtata tatgcgacga acacatgaaa 40800
catgtgacga attatactaa cgctacgtca tgttcgtgct atgttctgaa caagcccgtg 40860
ttcattacga tggatggggc catgcgtcgce acggctgaaa tgtttctcece cgactetttt 40920
atgaaggaaa taataggggg tatcaccatg gatagaaaca cgtgccaggg agaccggggg 40980
gtttttactg cttctgetgt tgagecggctt cttctatata ggccgtcgac tgtacggaat 41040
caggatatcc tctcgcgaga cttatacgtg tatgtcgatce cggcegtttac tgccaacacce 41100

agagcctceccg gaacggggat agccgtaatc ggtaggtatg gagcagatta catcatttte 41160
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ggccttgage actttttcectt gcgggccectg acgggagagt ccgcggatgce cataggagag 41220
tgtgcegege agtgtatcge gcaaatctgce gcgatacact gcgagegttt cggaacgata 41280
agagtggccg tggaagggaa tagcaaccaa gattcagcgg tagcaatagce tactagaatt 41340
tcgatcgace tggcctcecgta cgtgcagtcee ggagtggcac cggcgccaca cgacgtttgt 41400
ttttaccaca gcaagcctge cggcagcaac gtcgaatatce cctttttect cttacagege 41460
cagaaaactg cggcgtttga tttttttatc gcccgcttca actcecgggtcg agtactaget 41520
tctcaagatt tggtttctac cacgattagc ctgtccaccg atccggtcga gtatttgacce 41580
aaacaattga cgaacctctc ggaggtggtc accggcgcga caggcacaag aacgttctcet 41640
ggcaaaaaag ggggctacga cgataccgtt gtggccttgg taatggcggt atatatatct 41700
gcccacgegt cggacgcgac gttegctecct ataagaggag tcgaggccac gtgtegegge 41760
ccaacagaag cgtgaccggc cccgaagcgt gaaatatatce tgccgegtceg caggaaaagce 41820
taaccaataa gcagactcgc ataagcacaa accgtttatt agaaggctac ccgatgaata 41880
aagttatttt aattccagtt agaaataacg ggacataggt ctccgacttt tatactcgeg 41940
ggccegtega acgtgcacac tttcaatage gggcgcageg ctagcatgtce ccctagatge 42000
agagccatgg taatccacga agacagggct tcgtaaatgg gatatctgcg ccacgegtcet 42060
tgcaaaggcg ggggtctegg aattctgatg agctgaccta ctgctcectegt ggccgtetgg 42120
agacccacca gggcgttgac gtaaccgtca gacgctccca aagtaagcaa cgtcggtatce 42180
agagcatata ggagcatgtt accttcegtcg atagcgaaaa tcatgtttag caataaggtt 42240
ctcactgcag actccgacgce atccagacta tggagcgtcg gactaatggt ataggtttte 42300
ccgttatatg taatggattc cgcttcacgg ctecgtagggg gaggcgctag ccecctecgceeg 42360
atcgctatcce cttceegtgge tcegagatage gtcttagcaa taatttcacg tgcgagtcte 42420
gccggaacgg ttgatggaaa taaaagttcg gtatcgatceg attccaaccg gatacgggag 42480
caaacgttag ggaaaagcgg aggtatcagg catacagcat ccccgttaca taggtcgaac 42540
gggceggtgt tttgaagtge caggcctgaa ggaatggtcec ccattcccaa aactacagca 42600
ctcattcgac cgggtagcgce gegggtgacg acggccgcaa atcgtegttt gtaggtcgat 42660
agcagactca gcgtatcagg ttcggcccca gcgatgtagt atgacttata atctacttcet 42720
ttgagcagca ctctggctcect gacggacggt aaaaaaagaa ctcgcccctce acatcgttga 42780
agtaggttcg cgtcgcacgt agaaagcccg caggggagct cgatctctac tgtcgtacca 42840
ttagaagcgg ccataacggt accgctggceg gtttatttte ggtaccgacg geggcagcegg 42900
ataagtgtat aggaaccagg ccgagccgct gtcaggtcaa gcacgtagac cgcggaaggt 42960
tagcgatcgg cgagctggca gttcagcatg caggcaagca tccaccgatc ggcgaagcegt 43020
ctttgattaa gtattgagcc aagtgcegttt ctgggttatce cgcaccccect gcgaaatacg 43080
tgcggagcaa agctttgteg gtagcgcaaa gtagcggata ggcttcecctga aatagggaac 43140
aaggatcttc gattaattcc gtagatccga ctggtcgttt gaactgtact tcectcegtceg 43200
acgcgaatgce tgccacggca gaaccggctt cgctgattag tttatccaag caccggcttt 43260
tgcagcacac ttctgccggg gtaaaaaatt tataggtggg actgaagagg ggagacgccce 43320
cgctcaaatt gtaagttccg ttatagagct tgtccgegta agagaatttt tgcgaagccce 43380
acggattgtt ggttgcgcgg aacggataag cgggatccce ctgccggtga tcgtacatga 43440
gtttctcgat atcggatact tcctegteceg aatgtatcge cccggccgece ctecectcecteg 43500
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ggttacacgg ggttcgaaag tactccaggt ctgcggaaac gggtgtaggg atgaactcge 43560
atatggacat ttggccatgt tccagcccecgt cggggagcat gggcatcagt gtacctagaa 43620
aggggacagt tctttgcgga getgttectcet gtcecgecgegt tgctgettte cgtagaaagt 43680
catcggcette ggggtttata agggggggcyg agccccgtgt caaatgcagg ctttggacag 43740
tgttcececat atccecgtcecgta gegtttegta agagtaaagg ggtacaagtg gecgtatacce 43800
ccacgcccaa atcaacgtta getcecgtggtt gtgtcagaga aaactgcacc ccccectgegt 43860
gcgggcgett cgagacagac acctgtceccga gaaaaaacga ttcggacgcce cgttecggcaa 43920
acaggcccat atctgctagg aacctatctt gtcgtacgac ggtaaatgca attcccggat 43980
ggaacccegt tcectcaactga tgatacaggce ctataggagt gagtttgaaa tatcctgcca 44040
tcagcgegta cgacattteg ttgggcccge atctacttte gcatatgtac tgtgccacgg 44100
gctggcggaa cgtagaataa taattggcgce ccaaaaactg tggaacggga ggagctctge 44160
cgagcagcgt acgcgcgtte ccggccaact ccccgactge cgttagatgg tectgacagg 44220
cgaacaaagc gttaactgga acgggataga agtacgtgcce ggcagcgatc gtctcatcat 44280
tgcatgggta ggccatcatt aaaagcccat ggtgtaacgce gccatcgaac gttcgcatat 44340
gccttgtege cgatgacgtg ccgectacat cecggggtggt tcecgtagaga atcgecgttg 44400
tcegetecge catattgtte accgtttect gcagagttag aagcgegtcce gcatccacca 44460
atattctgge gttgtgtage agcacgttaa acgtgttggg gacaagattt ctagcgttca 44520
acgggtgcct cgggtcttet gegcecccaggg gaggctecte gtcegggttgg atgtcecgggaa 44580
tgatcacaga ttgagacgta gcgtagatgt tgtcgaaacg gatgcccatg gtgcaacact 44640
gaccecctgga aaatgccggg accatcacgt aataataaat tttcgatagg attgaccatt 44700
catgggtatg atgaggcgcg aacgtttgtc gatcggegte tcctacaggce ctgttatgga 44760
ctaaaacgtt gccggtgcegt tcaaaatccg catcctgcaa ttccagccac ggccgcacag 44820
cgtaattttc gtcgcttecec acgttcaaat acaagtttct atcgcgcacg ccgtgegett 44880
gatacatcag ggggtcacag tcccacagta gggggggtag gatcgctcta tcgattaagg 44940
cgtggtttaa ttcctcatta ctcectgeccgg tcagtgagte tgtctgaacg gtataatcct 45000
ttacaatcga ccgcagcgceg cgaacgtgcce gcatcagcectce tttgtagata ttcgtacagt 45060
cctcagggag ttcaccgctg cataaatagg tatcgatgaa tgcgaccatg tgaaagttat 45120
tgacgaatgc tactcgtttg cagttgtccce agtaactccg tatacattga atgatcagtce 45180
gcatcagtat accgaaatta cgttcgctgce cgtgaattac ggcttcgatt acataaaacg 45240
cagtggggta gctaacgtct gagaacgttg cacatacggce attgattgtg gaagcgctca 45300
ttttgtggcg actggatgcg agctcttgge cgagcgcatce tctaaagtcg ctactgcaga 45360
gaggtagcgg aatattacag ttgcaaaccc gccaggaggce ggcgatcgac gccatcactt 45420
gcggaacgtt atgecggceccce gggagctcta catctcecccgg gaccacaaaa aagtcaaacg 45480
cgggatgcaa ctccatagat agatgtggat ttccggccga taggaattge tcttgactca 45540
tatggcattc atctacccac cggggcgacc cgcagagcac gtctccgatg ttctcecgaaaa 45600
accgacggct agcttccegt agaggcaagg ccggcgggdtt cgtcacatac gecccgaaaa 45660
cacacgttaa atcgcgtctg tcgcgacgta aatgactaac cgtcgettcg atatccaaaa 45720
aggatgagtg gcacacggtt ccaatagcat ccgataaaca tacgctaatt atctggttgt 45780
ctttgttatg gaaatatagc tcccgtggceg ggaacccegceg cacatctcect tgacatccag 45840
gccegggege atagtcccca atatgceccgeg cataacggte cgcccgttte tgatatagte 45900
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ccaaaggcat cacgaacgtt aaatctatgt gtccgattaa agggtactgg acttgcegttg 45960
cttgataaac gcgccgttec atggcttcta gaaaaattaa cttatcccca atggtcacca 46020
attccgcagg cacttctgec gtttggggga catcgtegte tccccgtacg acttcatctg 46080
tacgatcgat gatgtcgttt tcgtcgagat tgagaatata gcgtgcgatg tcgtcecatgt 46140
tgcgtatgge tttgcccatce actacggcgg ttactaggtt tgttcccgat attatcattt 46200
ctccatatgt aacgggcacc ctagcagacg tatccgccat gtctagaatt cctgatagca 46260
gtttttgect caccatgcte gttgttacta gtacgccatce tacgaggcgce cctttcgaat 46320
cggaatgggt cagcctcgge attgcaattg tctgatgagt agagttaacc atcttggcga 46380
ggaatgagac tatactgtct ttgctcgcac cggctttget catgatgaag gtatcgttac 46440
acactctgeg tttgagctcect gataccaaat tcgctcgcat tacctgcecccg tttaccctte 46500
cttectgtegt gectgecgcgaa aggggtatca gtagcggagt cggcggagece ttttecatca 46560
gtattctaag catctgatcg accgtgccecce gctcaaacga atccaatatc gttcectcacgt 46620
ttcgagctaa ttgctgtatg gectctcagte tcaggtggtt agatattgcc gttccatcta 46680
aagatacttc agataataat gcgagtgctt ccgccgcaac gacaaaggcc gcgcttaacg 46740
atcgcttgca tacgcgcttt accatgtaag tgtaaagcgg ttgatcggca ggatggggcece 46800
cctegegege aatcatgggt tgctgtattt caaattgcac ggttecctteg cgcatgtata 46860
gcagatcggg agcacgcgtg cagacgcatg cgactgagag ccccgtttcg agaaatctga 46920
tcaaagacaa tgtattgcag taggttccga gaagaatatc gaactgggcc gaatagcgtce 46980
cgttgtcatc ggaactgaat tgtttgaaat agtcgaacat gcatcgatgg gatgtcattt 47040
ctatagcagt caggagtcta cctgtaggcg ctaacgttge tcctacgttg aatggtgtceg 47100
aaattgcaca cggtgcgatt ggcggacagt cggtcgccgg aggacagcgg catccggcca 47160
tggtcgtcaa cgggccgegt ccgatgtaag gactaattge caccgtgact atccgatget 47220
atgcgtgatc cagggcatct agtaacgttt ggtcgcgtcg aaggtcacgt taccggctgt 47280
tcgaatgcga cgcaaatgat agccgatatt gtaggagaga cgtgacgtgg agaatgcgceg 47340
agttctagca acacgaacga aattgcatat tagactttaa cgatgcaggt ttttatctac 47400
acaatgaagt cgcgagtgcg cgtgccectta tatgtgcaag tttcecgcecccce taatcagaac 47460
ggaacgcacg tctttatcag tgctcgtgtc cacaaacgag ggaggagaaa tcccagtgcg 47520
tcecgacacag ctactgtage gtaggtgatg gtagctccca ttaacaggta taccacaget 47580
ccgtcectgtet tatcgtttte ctctaattgt aaaactttcet ccatgaatct cggatcttga 47640
aacaccatgc ggtaagaaaa tactccgaat atcaccgcce ccaacgtaga cagaatacca 47700
acgaagattt gctggcagtt atccataggc atgacatcat tctttatgtt tctgtacatg 47760
taataagttt cgaggagtaa ggtaccatag aacactgcgg taatggtcgc gcccaggatce 47820
agaaaacgat tgtcgtgccc gtccatcgceg tacaccagaa atataataca acacgagggt 47880
cggagaacaa atgcagatag ccaagagagc acaacatacc gagtaaattt ggggttcatg 47940
tcacagcttt tcgaaatagt gaaaattgaa cctgataagt aagaggacat cgtggcatac 48000
tcggecegecat cttcegcaatce gatatcegtcee gaaacgcegtg taactattga ctccgtgtet 48060
tgcatattcg tctctaactg ttcatcgcca atatagtcga ggagaatatc gcaatcggte 48120
ggttttgttyg tatggtatcc acgcctgtac caaggcatag tgccactcga gaaggaccgt 48180
ttectggecac acgtaacgac tttgtcecttcet actaaagacce acccggactc ggtacagacc 48240
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caagctagag ctcgagaccg cggaaaatgg atatcaaata cgaacagaag atcttgtata 48300
gaaacgtcca cttttatatce tcggaatgeg geccgcatage ttatttcectte tgeggtggtt 48360
gtctcatgge ggtcgggcga ccgcectaccg atgactcgca ggcagagttt gcaaaatttg 48420
ggctggctet tcgaggcgat ggagagtcta aacccttgge agecttatgta cggcecgggaat 48480
tgcttegtag aggaatgaaa tgggcgctgce ctcccggcga cgatgaatta ttcatcgact 48540
gtatggccectt tttgaatcta gacggggcgt gcagtgaacg tgagatttgc gatcttgttt 48600
gcctggaaac gtatgatccg gagatcacaa aacacatggt atccacgaac gtcatttctg 48660
gattgttgat ccagacggcg catgagtcgce cgcgggactg cgtgatccac ctgceccgggg 48720
cceccacaagt tacagacgca cattccaatg ctgtgtacga atgtaattct ggtgcattcg 48780
tgctaacttg cgcaactttg gtggaactgc ccacgtctct gaacgatctc gtcgaagggt 48840
tgtttgacgg tgtccccatce cccagagatg cgctctegte gaggtcgcett agtagacgaa 48900
cgaacgtgat tatcacgtct accaaagccg cggaaacgac gactatacag cggatgcatg 48960
tceccgegaca taaacagagg ggcaacttaa acaccatcge agctactttg cgaccggtga 49020
aaaaacacgc gcggtttage ccgttegtge aagtaaagta tatacctcge gtactcaaaa 49080
tatggagttg tgattcagat agccattcgc cgtccctaaa ggagttgcgg gaattgtttt 49140
gtaaagtgga catggtccgt agagaaaaca tgtacgcaga atcgcaattg gaaccagagt 49200
ccgtcacaag tgaactggtt ctgatagtcg atactgtatt tgggagaccg ctcgcaccat 49260
ttattggcgt cgggtcggaa aacatacgcg tctcacattt ccaaaagttc ttactgctcce 49320
agggcgtcct tatattaaat cgtttgccga attgctacgg accgcttcecgg gagctgtgca 49380
ttcagcatgce acctgccggt gaagagtcgce ctcecctcectggt atccgactcect gttatcecgcag 49440
acatggcgaa ccatatgttt agggtcgccg tatttattgg catggttgtg gaaatagttg 49500
cgggatgtgt atcttttgca tcagaagaac tcgaaacgcg atttcccagt gcgaccgegt 49560
ttacggatgc tggcattcta ctgaacggca tagaagcctce gccgaagcca aattgettgt 49620
cggaacttaa aacacgcaaa ctcgctctta tcecctggacgg tatttataga gacatggatc 49680
ctatagacgt tgctctacag gaatcggtgg ggctaaatac agcagagtta ttatccgcag 49740
caatagatat ctcggttatg tcectgcatttg agcattcggg atggtgtage ggctacatgg 49800
aacactttgt ttcattgcta gatgcccgtce tgagagaggg agggtgcttg gcaatattcce 49860
ggtagctttyg tagcacagcg gcgagacgcg cataggcgtg ccgggcatat acagaacgta 49920
agccaagctg gagtttgtgt aagtatgtgce tctacagegt gcgggaaggg cggttegcga 49980
ataaacacaa cagtacaggt tcgacggtta gaaagtttcc agagtttatt aattagattg 50040
gccectcaag atcgtetttg cgtettaatt tectcatatcec atggtaccta aagttgctga 50100
caagcatttt ggcggtgaca atcgctatag ctgcggctat tagtacaccc gectgcagtag 50160
ttgcgatgta ggtcgccgag aggatggcaa tgcgctgcga ctcaaacgct aggatcctca 50220
cgactgtgcce atttggatac agcaatagtg acgtgccata caggttactg gtggtggggt 50280
tgaaatagcg cacggacgaa ttgcctgcetg ctagcaatte ccgctgcaaa tcgcgecgatg 50340
agatataaat cgcatgtcga acgtggccgce ttgcggaata tcgcagcagce acgcagccge 50400
aatacggaca ttcttttcecc agaggcctag gtaaaaccgce aggactgatt atacctgatg 50460
tcgacgtgca cggcagcctg gcatatgtta tgtaaagttg gttgtttaca tcaacgccgt 50520
ctacggtata cacgatccct ctgaccccgg cccgecttgt tacaatgtag ctacctatac 50580
cggagatggg taacaccaga agagtgtcgg attctaacct atcagtgccc gaacattcca 50640
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aaacctccga cgcgtatgta gcaactgtte tcecctattga tgttecgcage tttgcaatta 50700
ctgattccge cttggcctge agatcttett cgattctgac cccecctgagaa gtattctcta 50760
aatactcctce tattactgga cggtaaacca cattggccat cgcgtatacc ctgtgacgcece 50820
gctecggaaat gtcgatccte aatgatgtca tgcacggcgt atacgcgtcc aaaatatgta 50880
cgggctcagt gectgcgagtyg agtctgatat acatgtcttg caccgttaat tcagecggccg 50940
cgatgtgttc ttcagtacac atcgatgatg caaataacag agatttgcgt gcgttatgeg 51000
atgcgcegeca ttccatcgge gaccgctgaa aaacgctgte gaatgcataa tacagggcgt 51060
gtctegtgga agcattccac gagatcgegt ccecctgacgga ttecttegtgg agagacgtga 51120
taaaatttag tgcgaggtcg gaaattcgcg cccecccatte geecttcectee cgaggtatgt 51180
cgaacgcgta cacggaccgg aataggtaca actgtcgcge aatacctaaa gaatgcegtcecce 51240
ccetecgatac atcgctaatt ttttttttca atacggatgt tagtatagca getttttcat 51300
tccatacatg tgtccgcgat aataagaagc acgtgccggg gtceccegtgcte ggggcaaaat 51360
tgcaaagtgc cgcggcgatt actttcagat ctgcctcect tttaattaat tcatcgaggg 51420
agacgtagcce agacttaaaa gcggcgtgta cggacgcaac aagcgccaga aacaaacgcg 51480
tcgttacgat cctaaagccg tggatataat tactagtaga tgcgggcata gaggcagaaa 51540
taaaaagccg ggagtgcgcet tgagtgatat gaagattata atctaatagg tcatctacac 51600
tcgaaaccat atctgcgtgg gectttaatt ccatatccga ggcegttctga tatgttccca 51660
gtaggtatgt cgaaaggaga tgtcgagagg atccgttcat cgggtcatac tgcttcatcg 51720
gtggccacag caaagtcatg ttggtagtcc ccgacgataa tattagttcc acaggcgatg 51780
cggcttecat agagatcgta acggaggcga attgcactcce taccttcatt aagacctccg 51840
cggtatttga accgaatatc gtcgtcecgca cgtgggcata atctgtcggg actagtgtgt 51900
ccatggggtc cacgaagcat gcacgctttg caaaagctce cgataattcg ctgttgagaa 51960
taaaacggtt ctccggagtg aagaagtcat tcggctttat attttctaac actgttggeg 52020
ggtttgcgec agtaggttgt gacttggcac caccgtgage ttttggaccg ggtttgtceccg 52080
gtgtcttttt ttecgtctcecgt cgatgggata atacggctgce cgtcaacgag taatcgaggt 52140
ccggcttege gttcaaaact ttgatcaggt tattagacgt tagcagccta gatatcggte 52200
gtttgaagaa aaccatttgc ttcacttcac ttattggtaa atgaaagaga atgccgctcg 52260
ccggcgtaga tgctcecctata tatacaaatg tcgcattgte gegtacccag gacgteggge 52320
tagtagcatt ttcatcggcc gatgaaaagt ccaattttac ggacggcggt ctccggatgt 52380
ctagcagcga ccatacggag gggatattat ccgaggtggg ggctcccggg gaagatgcga 52440
gcgctagecag taataaggtg cataccgcca ttccgattac gecggcegtegg tegttgecte 52500
tgcgtatcge tagttcgage tegggtttcec gaagcaacgt aacacacata tcctatagtg 52560
tacaatgttt cgatgcaact gaaagcaacg agctaaagcg aagatgtttt gcaggcgaca 52620
agggcatgca ttaatgcaca ctcgtceccgaa atgtcgtagt ctcaaatgtc catctectta 52680
ttgaatgcct gaacgtccge ctcgatctca aatacatcat tccagectcat atgcgttatt 52740
aatcttteceg ccattgaatc cataagatac tctgcacatt tctggaccga catgtegetg 52800
acatcaagcce gctcgacatt gatgtteccte agtttcatca acatccccca caatatccac 52860
ccgtataccg ttaacaggct accatcttca ctgcataatt cttteccgett aaaaattgge 52920
aaaagcgtgt gctgcaatga cacccggcta ccatggtaac ctgaacgggg accatctata 52980
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aatgtagagg ccatcgatgc atcaaaccac gggagctgca tccactctgt ttcccattceg 53040
tctttactgt aaggacaaat gcaattcgca tacgcgacgg tatctgctaa agccgaatat 53100
gccgecattga gegecctgag catgcgcacg tcectgtagttt ccceccgetet gttectggee 53160
gataggcgcet tcaggtgcte ggtttegteg ggcaaatgtg ctattaccaa gttgcagcecg 53220
ggcggttegt ggggcaaccg tgtaatcgca ctaatcaaca tttccagaga acaatcgcca 53280
atcagatgtc gggcgatggg aaagcagacg gtagctgaaa caggatggcg atcaactatt 53340
aatataagag atgggttgcc ccgtgttccecg gctaattgat gacatttaga tgatattcgt 53400
tcgtgtagta caatgaaggg atcggcaaat ttggcctgca aagccattac gatcatgcta 53460
gactgaaata gagataattc tcceccgacgce cggcgttcgg aagcgtcatt cacagctgca 53520
actaaatcgg taaaatagcg acgccaatat ttcagaggct caaaaacttt cagcacgggt 53580
actccegteg cagagtggcect cggcacttceg tttaacatcg acgttttacce tatagccaat 53640
ggccegtega ggtagacgcg gatcagetge geggatgtca tctgagaggg cattaccgac 53700
cacggccegca cgtccgacat gtccggegeg caagaaaact gctcgtagac gatataaccg 53760
gcggagaagce acttctggac gctcaagtta ccgtgegget gttaacctca agagaactct 53820
agcggceceggce gttcgatgte acgcacgttt ttaccaaaag ctctacgcag aatctatgca 53880
ccttecgaact caggccgatg attggacggg gcgggcccta tctaagattt taggaaaaat 53940
tatggggttt gatgtattta aagcggcaac tgatttccga ttggtctttg aagtaaatct 54000
ggggcggcega aaaccggact gcatttgcat gattaggtge cccecgcecggtce tatgggagge 54060
aagttgtgat ggcgcttgeg tcatcattga gttgaagact tgtaggttct ccaataatct 54120
aggaacggcc agcaaaaagg aacagcgcect cactggaaca aaacagctct tggattcaaa 54180
attgctgatt gactatttag cgcccgtagg ttcggagegt attttcatct geccgttact 54240
agtattcgtg tccaggagaa aattaaacgt gttgcgtgta acctgecctca gaagaaacgt 54300
cgtaagtacc gatttccatc gtctcecgcaac tttaataacg cttgcatcgg aatataagat 54360
taaacaggtc gacaggcgca gaacggctgt tcggaaaccg gctcagtgtg caagaaattt 54420
cgcaagtctt gagaacgcgce ggcgagacga tcgatcggaa gaggtcgaga tacacacttt 54480
tcctaactgt agtattgtec taccacctceg taccattcecta cccggagcecg cgaatacgac 54540
aatgcaccgt ttggcaagta ttgttagctg cttggtacgg aagcagtaac cgaaatcaac 54600
ggcaccctac gaccagctat gttacacggt gcaatccgeg gcccttcectcee cgttacttte 54660
ttgctecegeca geccttgtee aacgtcagtt gtccgtagge actgcagcaa agcatggcga 54720
gctttgeetyg ggatgcaaga attttgacag acccgggcec ggaatctcac ccggctgatg 54780
taaagaattt catagcacct ccctggccte tgcacttcectg gagggaacct atatttageg 54840
gcaatcttgg ggatgcggaa cggcaactgg caatcgttaa ggcgcgaaac agtgccgcga 54900
ttgcagegtt aactagtttg gacgaccgta ctgatttaat tgcggtagaa gtggagcgtce 54960
ggcttcgacc actagaagat aaaatggaac agatcgcaac gactttggcg gatttggaac 55020
gagctgctte tgcggctgaa cttgccgacg ccgcagccga tgaggctcaa aatgtcegtceg 55080
attcgaacga atgccaaaaa aacattggta gcgctgcgag tcgcgaggtc caaatagtca 55140
ggaacgatcc gtcgctaaga tacgactcta acctgtcggt ggatctgcectg aatattatct 55200
atgccagcag gggcgctgeg aattcgggag tggcgttegg tacatggtac cgtactttac 55260
aaaactccct tattgcggaa aatcccagceg ctgcgcggaa gatagattat cgcgatggaa 55320

gaatgtcgeg gaccttcatt gcaacggcga taacgtcctt acagtcatgt gggcegcttat 55380
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atgtggggac gcgtaactat tcettctttag aatctgcagt tctatgtctg tatgegtttt 55440
atacaaaaac gggagctaat gtgtcccatc caagttcttt taagagtgca ttagaatctg 55500
ttcccattta tctggatcac atgtcagcga gcctcecgctag cactgatacc aggcaaatct 55560
acgggttcga taccgggaaa ttgccgaagg atagtttege cgcccecgtece ggaaaatacg 55620
aacggggcgce gctaagtgat catagcegtat tgagagctct agcaaattct cgegtgttge 55680
ctecctagtge ggggtcgate ccccgtggag acgtagccce agagctagat geccgaccaga 55740
gcgttegtaa cgacgaagtce aacgctgcecg ccgcagcgcet actgggacga gcccaaccce 55800
tcttecttat ggaggatcag acgttgctga gagccacttt ggacacaatc gtggcattge 55860
ttttacttcg ccgtctactt tggaatacga atatatattc agctagagtt aaaaaccagt 55920
tccaactggg ggcgttcegtt ccaggegtgce ctccagattt aaccgtagga gectcagtag 55980
acacgcceggg ggatgtaatt aagagtgacg ggagaaactt aaccttttta tttcagagat 56040
acgtagttcc cgtatatagt gttgtcaaag ggatagagct cacacaactc tttcecgggge 56100
tggtagcegtt gtgtttggac gtccegtttt ccgatcgagg gttatatage accaggacgce 56160
cgccategeg tatcattgac gtttcecgetga gtaaatatca ggectcecccte gtgaaattga 56220
tttccttaga gecttcaaaat cgttceccecgeg ctaatgttgt atctgtttge gaggtgatcg 56280
cgactcacga tttggtgact ctgcagtatg agcgaggctt ggaatcgctg atgcaagtcce 56340
agcgtcecceg cacccgcettt tttgaaacca agaaggcttt ggcegttcaat gtggaaacgg 56400
attacgatct getttatttce gtgtgtttag ggtatattce gaggtccgta tctgcatcgt 56460
gaaatatacg caaaatattg gcacgtgtcc agcttaaaca acagtttagt agaaatgaat 56520
ccgacggaga aatattcctce ggtatatgtce gccggatatt tgtttttgta cggtgcagat 56580
gatggcagcg aactgcacat cgaccgcgag gatattcgag ctgcaattcc gacacctgct 56640
cctttgecca taaacataga tcatatacgg aactgtaccg tcggagccegt tctggcacta 56700
acggacgacg aacacgggct gttcttttta ggaaaaataa attgcccggt gatgatacgce 56760
acgctcgaga cggccgctag tcaggaaata ttcagcgaat tcgataatct caaaacagag 56820
gagagggtat tgtatttgat aacgaactat ctaccatcgg tgtcgttatc ttccaaacgt 56880
cttgaacccg gggaaaaggc cgacaaaagt tttcectggcac acgtagettt gtgtttattg 56940
gggaaacgaa tcgggactat cgttacatac gatcttactc cggaaaatgc cattgaaccg 57000
ttcaggaagc tttcccctac taccaagacg gccctactat ccgaggggca agaaacagag 57060
cggctcettag gegataaggt ctggcatcct agtaaagagg cgatgtcaac cgcgttgttg 57120
ggcaccgcte tgaacaatat gttattaaga gatagatggc gcactatttc cagccgaaga 57180
cgcatggctg gtatatcecgg ccagaagtac ttgcaggegt cagcecttgac cgcactggece 57240
gagtcgatga cgtccaataa cgcatcaacg atccatccaa tcggcgaaac cgcaaactcg 57300
gacggcatac aaaaggatga tcgaattgaa gtgtgcgcca cttecgccgca aacgaacaaa 57360
accttagagt ccagagcatt ttcgggaggg agtgggttcg ccgggactca tgcgatctcet 57420
ccaccgeccce agatgagcge acaatcgcca accgagatgt ctatgaatac taaatctcat 57480
ttcceceeceg gegacgattt catttgggtt cctatgaaaa gctacaacga actggtgtceg 57540
agacaggcca cgcacgcaat taatgccccce gaagctgcag tggggagcca ggcaccgtat 57600
agttcctete cgttaatgat tceccggcegcac ttgggacage atgctcacat tgggggatat 57660
ggacatgcct ccaacccgca atttgcatcg ggggccataa attacatggg cgggtttcecca 57720
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tatgctectge ctatccacce cgttccaacce ggccaategt ctttggaaac caagctgtceg 57780
gctctactgg attgtatgac gagggagaaa aaatcagtcg atggggatcg cggacgtgac 57840
gacatgttct ctggccaaga agaacgaggc cggcgcgggce gcaagcgccce gtacaactgt 57900
gacaaatctc ccgagcagga accttattat ccaggcgaat tccagcagtc cgagcatcgt 57960
aacttaagat gcgaagacgg catcgaatac gggcgagacg cgactcaaac gaggcccgcece 58020
ctggcgggcece tcgtgaacge tgttacgtct ttgcagaaag aagttgaacg gttaaacgga 58080
agggcgcaag cccattcgat accggccgta cagcatatge aaggaatggg aaccggattce 58140
caggcceccg tatactacge ataccctect ctecccaatac cacatgtatt ttcgeggeccg 58200
ccagaagacg gccgcccaat ttettecggg gagggaaggg cctegectagg tagcgcecacg 58260
ggcactcecte cgtectggate ggtaccteceg aacgcttcte aagaacgtgt cgatgcaget 58320
cctaaaagcg acaccgttca gtcgcaagat actgtgaacg ccagtacgat cgccaatgta 58380
catcgecgecg acgatgcagg cgcggatatt ttcattaaac aaatgatggce ttaaatgatg 58440
gcaggggatc cgctatgtcg acgtataagt ttatacattt tgcgaccgca atagcaaata 58500
aaagtaaaat aatcgtatgc gcacgtgaga atttatttat cgagaaacag catcgcgcta 58560
aacggcatcg tcctceccgaat cagagtacac aggcgataat ctatcgtagt gectggccact 58620
actttttagce ctcagctttg ttaggtgatt agaaagaata gcagtggtgc ctcttgtttt 58680
tttgcgcaaa tcattttegt ggcgttecte tgcggacacce aacgccatat attttatcat 58740
ttctcgagee ttcectgtaatt tttttttate gattggtgece tttteccgagt cecggttette 58800
tcegtgcaac tecgegegttyg cctgggactt tagectcttece gtcegtcactg gatataggge 58860
tttcatcggg ttgcctctaa gettgtttac gtaccagtaa gctagaaacg cagccacgag 58920
tcetgctata attatcaatc ctaccgctaa agctccgaac gggttagaca taaaagcgga 58980
cactccagat acggtagcca ccacggcacc ggcggcacce acaacgacct tccctatgge 59040
ctgaccgact tgccccatac cgttgaacaa ttccgccagg ccgttcataa aagcgtaatt 59100
tgtatctact tctattactt tatttatgtc ataaaatttt agttcgtgca actggttgeg 59160
gcgagccacce tcggcatagt ccaatacccc gacatctcge aactcctcett tecgtgtagac 59220
cgacagagga agaatttctc tgtcttctaa cagtgttaag ttcaggtcta caaacgtgct 59280
ggctgtctgt atatcagcaa cctctaccat cttaacaaag ttatagtctt cgaacagagce 59340
gtatgcggat ccaaacagga agtatctccg ctggttagec gtacacggtt ctacggcectce 59400
cagtgttggg agtagctcgt tattttcgcec gagectggect tgtatcctece cctggttcte 59460
gccatacgaa aacaagacca gcgggcggct gtagcacata ttagtagacg tggcgaccct 59520
catggaattc tgcaatgtta ccgattccge gtcgatccca gtacaagtag acacggcggt 59580
cacatcccct aacattttag ccgctacgceg tcteccctaag gtagegcecteg cgatggeget 59640
cgggttaatt ttcatccctt cctgccataa agccagttcet ttattttgta attcgcacca 59700
ggcegtggeg attcggctga acatgtcegtt gatatgagte tgtatatggt cgtagagaaa 59760
ttggagcatg gcgaattgga cggacgaagt agatcttatc gtagcgcectt cgttcagcge 59820
cagtttttce ttcggcgcat tacggagctce tcgccgcaaa cgggacaagg agacatttgt 59880
tttattggaa agagcatgct tattatgtac taggtctagce agctcgtctg tectgttgte 59940
cctcatcagt tctcttagat acatgtgagce cagagatttce gacataacgg gctgatacge 60000
cacaagaaat ccaccgaggg ccaaaaaata ttggaccttce ccgaccttga cgtggetgte 60060
gttatatttt tgcgcgaata tgcgcttgat tgttgtttca gecgtcgecget ttacgcactg 60120
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acctagectg atacgatccg gatcgaattc agtggtattg ctgataaatg ttgacgatag 60180
ctcgegggece atgaatctat acttgcecgtt aaccgttgeg cgcaacattt cagtaacatce 60240
tttccattta accatcgagce atacacgagc ggtctttget gecccagtccce acccaaccgt 60300
aaaatgtgga gtgacgagga agttacgctt gacgggtatg ctcgeccttet gacgettget 60360
cagatccatt gggaaatagc cgtctatctg cctaaattgt tctagcggat agcccatggg 60420
tteggeggeg gectegggeyg gggcgacgcece ataaaacggg gacatatttg cgatatctcece 60480
gttcgccatt gcaaaatacg agtatgggaa tgcagccctg gcatccattt cttcecactat 60540
gcagttgaca gacgtccccg tceccgatatac ccacggagac ccccatacgg tataagtgte 60600
gttggtcgta tgccacgcect tggactcecggg ggtgttgaat tttgacggtt gtagaagtac 60660
ctgtttttect cecggegtege cgtcgtatge ctcgacgtat acattgtttce tcaggtatcg 60720
cgctttggag gaacatctcecce ctttcecgegte gattacatce gtaatttctt cgatggaaac 60780
gggagtccta tcectgtaaacce tgttggtgat ttgtctgtac gtecgtccegg tccaggtcegt 60840
cgtttgtata acgttcttat aataaagcgt gactttgaat ttgtatgggt ttatattctce 60900
tttgaagagt atagcaattc cttctcecccca ttcggtggee tttageggtt cggggcattt 60960
tcgeggeggt tctaaccgga ccacggtegt accgaccgcee ggtgggcaga gaaaaaatga 61020
ggactcgtet tcagacagct gtacgctcga gactgcecttec cgcgacgtta cgttttggge 61080
cctegegact cggccgaaga agtagaaaac cacagatatg aaaagtggaa cgcagatccce 61140
actgaaatgg ttcattacgg gttgatctta acgagtctca tcgatagtgt ggaaaggcgce 61200
gccgeggtac gaaagatatce gcactggtca agtgggggtg tggtcatggt ttgttegtte 61260
cgcacgtatc tgatccgcag ccgcgggagce catgtactge agaatggaat agagcagcga 61320
gaaaacatcc gcatcaagga ttacggtcac gttgtctgat tccgcaccga ggaccgttat 61380
gagagggcat tctgtttcat atgtgacgta tattccatcc tcccatatgt attccacgtt 61440
aacattgagc ggcaagcaat ctgcacgacg caggtgcaat tcaccgcagce tgaacgcgga 61500
agaaaataaa gttgtcgcca aaatcacctc ttttatatat ttccaagcca ttctatggge 61560
cgcggttata ctatctatge cgtcgaagtc gtaaaaccct ctgaatttac tgacgatcca 61620
gtcagacgaa ctgcaactat gaatcataaa tcgcgctatt tcctceccttca aatgcggcaa 61680
tagaccaacg ttctctacac tgaaatatag cgctgtattc gaaggttggg cgaacctatg 61740
tacatcgtga ttaaacatcg ggccgtttaa caaccgaaaa aatttgtgag ttaggctggg 61800
gagcatcgeg ggatctatte tgtgcttaag taatgacgtt tgcatgaaac ggtgggcecgtce 61860
gaacgcatca gcggtgatge gattatcgat gatattcgta catcgtttcce taatggecttce 61920
caataaccta ttcctggagc ggaacccatt gaataatgtc gtgtatgagt ctatcaatat 61980
ttcaccgtat acgttaaccc gcagcatttt ttccagctce tttetttget ctgtaataca 62040
tttatccaaa cttgcgaggg atcttttact taggcgctct gecgtacattt tgcgtetceg 62100
agcaacgtca gccgatgceg atcgtaccaa ctctaaccag tcgtagtgct cgcggacatce 62160
gggtaacggg gtaacccctt cgcgaatceg tagatgcteg gagttactaa aatcgtceccte 62220
gggcgcgeceg tcegecgtect ggcatagggg accatttcte gtgctatgeg aagtcacttg 62280
ttctaaagta gtcttcageg cgtcttgege cgcctcectee gggtacaata aacgttttag 62340
cagaggagtc gacatatgat gatcgtaaca tgctcttatc agcgcttcta tgatgtegte 62400
tggcgctace gecctaccece ccagaagcaa tctgtcggece gcattcatat tectcgattte 62460
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ttgtgcaaac acccgttcga aatgatccat gcgeccgeccg aataccgtca tttceccacgac 62520
ggatgttcte agatcgaaaa gacgctcttt gaatgctaaa tcttcgaggt tgtceccgcaaa 62580
cgagtcaatc gtgtttgctce teggttggtt aggtttgegt tcggacgagg caatccagaa 62640
ttgcagctcg ctaatggcat acagattccc cgatgccgge aaaaaaacgt tatgcgegte 62700
caggacggcg gttgccgcat cggcgacaga cactgtatcg ccgctacctce cgggatcctt 62760
gtctecceett gteggtctaa tgagcgaaag tgccgcecttgt acaaccgaac gcttttegte 62820
ggacagacaa gcggcatgtg ggatgtgcge taccatgtca tctgggtgga cgcggagaac 62880
gatctgctta gttacatgat tacatatttt tccgattatg cgcttatgtg ccgagtctcce 62940
actgtttgcce gtcacgcata gttcttcaaa acaaacggag catggttgtg acgggtcgca 63000
caactcecggce gaaacgaccg atcccgegcece cagagtttceg attagatatc gatccaggge 63060
caacataaag ttttctgcgg ttccegettt tacgattagg tgacagtaat tgagttgett 63120
caatatgttt tctacgtcgt gtaggaattt aatctcggte cgcaccgaac cgccgtaagt 63180
atccaattcg acgacttegt gatacggaca gtccccggat atggtcatcg acttaataaa 63240
aaagccegtgt acatctcegg tgtctgtaaa ctcgcacage gcacgcagca gcacttcectcee 63300
gtctagtcga gctctacgca gagctaacca caaaccgtag ctaaggggac taatattcect 63360
ctcgagttge tccgtcagec caggagccat taggttttcece aaatagcecgta ccatgagcac 63420
atttaatttc agcggcttga tcattcgcac acctactcte ggatcgcatc tcecttcagcag 63480
ctctacttga aacaagtacg attgcaactg accccataca gcgagcagtt tctgactage 63540
gaatatactg tctcgctcaa cgtctagege ttgtgegttt ccecgtgaggca tatccaacgt 63600
ctecggttege ctegtctacg ctgaattgga cctgagtegg agggagagca tgatgatatt 63660
tataggggtt agccgataac gccccatccg gaataagacce cacaaagcga tataagaaag 63720
agtatgctgt atatttcata tttccgtata caggttgaaa agccgacaat gacgtagtat 63780
ctatcttgat aaggctatgc gagcaggccce catccgggat atgagctagg tagttcgata 63840
caaaagtaaa cgcgtttaga cccaaacaca gattttaaaa gcccgcaacc cacgtactgg 63900
gacaacaata cacgcggtta tagcatatcc accgatagtc ctggagcccg cttttecggga 63960
acgggctcca agtcaaaaac gtccgaacac ggacgtttca aagttggctc taatatggac 64020
gggcegteceg cgcgtettte cgtattctca tcaagagcat cgtaattaaa cgtaggtccg 64080
tccageggga gagcecttega catatcgacce atctcttteg ctaatatcge ggcagcatcg 64140
acactccaac cgccctcegeca tecctcetace tgcttgttaa gttcatctat caaagatgag 64200
atgtacgcat cgttagttat ttccatccag tcatccagtt ccatttgccg tacacgatct 64260
ccaaccattt tcaacgcgat catatatacg gcggcatgag gcgctccgca ctcecctcagat 64320
aaaaccgccce gggctctate cacgagegtg gtttcecttca agcecccgagga aaatccagte 64380
tgttccgata caaagccgac cctaggacat gccatgacga aacggtgggt tctattaaaa 64440
gacattatgg agcagacgtt tctcecccaccce attatgttge cccagttgcc ggattggaat 64500
acttttgtgce taccggccat tccgtgatat ttactgatge tgacggctat cacaacaaag 64560
ggtttagagg ccatgatagg accgacgaga ttagtagatg aaaaggcagc acaccatgct 64620
tcettatgat cacagatatt ttttagcagt tgctgggegg ctggtgccac atctgaccct 64680
tgtgtgagga tatgttcgat ccagggcagg accatagccg gatccctagg tcegcttggag 64740
gttgcaacca aagccgaaat cgtgttgata aagaaatgct tatgtgaaca gtacctcagg 64800
atggtattcg ctagataaaa ttgagccagc tccccgaage atgtaggact gatgttaatg 64860
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taattcatat cggcgtagct attggtaaac cttttaatga atgacgtgtt ctccteggca 64920
tctttggaga gtataccggce cggcaactga ttgcgttgta agaggatcca aaaccagaga 64980
gcattgggag tcgtgccatt aggcatctta acattcggaa aaagttgcgt gtgataccgt 65040
ttgagcgcaa agccgagagg gccattgage acatgcatcg cttttgccecgg ccgttgatac 65100
gcttectatca tgcccgecag ccgggatttt gtagegtcgg agacggtact ggaaacgcect 65160
ccgacgaaca taactttatt cttcacttta aattcccgga atatctcaaa tgtaacttte 65220
actagatctc cttccatgtg caccgccage ggatcatgcet gagatttget aggatcggga 65280
acggagattt gttgatcctc taaggtcacc gttatgtttt tagatgtgat gaacccggceg 65340
ttttgcaagt ccagtacgcg ccgcctgagt accgcttgga actgagtcct aaaatttcta 65400
gcctectactt gttgeccegtg cattatcata gagcactgge ttaacgccat atcttgaacg 65460
acggcaatta tcgtgcgecct ggataaaaat gagagcacgg gacatatgcc tgacgaatac 65520
ggctctattyg ccagcgaaag ggtatgggtt gcatcaccta gcccttegeg tatgttatat 65580
tctectgattt ctgtcaaatt tcgcatcage tggccagett cgctcectcgat tatattagece 65640
attgtcgata gagcacgcat aaacgatttg ccatcccgga tgatggcatc tgcgggtgte 65700
atgtctgectg ggtcectcecgeca tgtcagcaaa ccttcecttttt ctaacgettt cattactctt 65760
tcgaccgtca gettgtacgt gtecctgecatt acactgegge tcecgtcectcectece cteccgategt 65820
ttgagagtcg agaatggggc gtagcttccece agcgcgttca cgtcegcagta gttattegte 65880
atagatccaa agagccccat agccccacgce atctgatace cgaatttcgg caatcgatat 65940
tctaageget taattgtggt atgggcgcaa taaatacgcg acgctttgtce gcacaaatcg 66000
catggtacgt ccgcgtccat ggcagatgaa acaaatttca cggtatctaa atcgtgatgg 66060
caagcttgag atccgccgte acacctcectec aggtagaaca agaatcttge cagcaattge 66120
ggacaaaacc cacacgccaa aattaggtaa tctaacgagt attccgacgg gctggccgat 66180
gtggctttgg acaaatctte gcccggaatc ggcttgccgt ctcectatcgat taacgggttt 66240
gaggccaaat gcggcgcggce tatttggaaa aaccgataaa acgaggctgc ggtcegtactt 66300
gtgtctttte cgtctgeget actegettet cccacctecgg tcatgtatat aaccgaattce 66360
gaactaaaca ccattgccce gaccagtcecct geccacgceggg ccatatacgce agacagcgct 66420
tccactcectat ctgtatatcc gatcggactg caatagaggg gccatttcett tacatcgggt 66480
atagactcct cgtagaccga tgtcgcgatt acgttttcecta tggacagagt agcgtcecggat 66540
gccattagag aagccgtcect acgttcatac ccccecgceccag atagctccat gecttecttt 66600
ttccecegett tatactgcga tttcgaagca gattcgatgg gagtgaatgce gttaaaaget 66660
gtatctgcgg gtaacaatgt tcecctcecgtga ttttegtcaa agcttaaatg ggcggcacag 66720
cgcgcaatcg cgtctacatt gcgaacgcga aggcctacgg ccgceggtact gagcacataa 66780
ccgtgtaata gacgacataa ggaatcatta tagaaagcct ttggcataag agctcecctcecg 66840
cctagtgectce taggcttegt actaaatgga tcgctggcaa cgcggttgaa gtccgggaaa 66900
accaagtgca ggggatataa cggtattcta cgaacatcga cgccattaat gctcacgact 66960
ccagtaccac cgtaatgtaa atatgagttg cagaggtaca cggcctcttt aaataattcg 67020
gtcactacta agtagagcat agtttcttga ggattcattc cgagattatc gcatatttge 67080
tcgeceggttyg tttcecgaacga cgtggctace gggggcgaat aggtgctgta gecgaatctt 67140
cctegtgeca aatcacatge tttagtcaga ttcggagect tcecgtgcacgg ttttatacat 67200
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tctececgecgt gaaacacaaa cacgcacgga tggtaatgceg tcggaacgag cttgagagta 67260
gttgatcecge tacccagacce cgttgtcettce gttcecctgcaa cagcectgccac gttcecacatg 67320
aaatccgcett caactgtaag acctgaaacg agaggcaata tcgcatcctc gcagtcattg 67380
ctecttggeccg cgaagatcga gagatcttca gctggcatge tgctegtggg tgcagcatat 67440
acatatccta tcggccccece ggtgatctta acgecttttee ctacatccat ggttaaggtg 67500
tcagcgttta tccggtagac tgtacaacgg aatggcaagg ggcgatgtge cttccaaage 67560
tgcgaacgcce ggcttcgeca ggagatggca ctttgacttt ctegtgccgg atgttttaaa 67620
gccagaggac ctccaaagga tatgacgcaa cacttcctaa agtgcgccac gaaacacgtce 67680
gcgcatattg tatgttttat aagtcctcga cttcaaactt gecttctectg taagccgata 67740
tgtcagtaga tggggctaga acttttttca acccgtacct cggtgcacga aagaggggac 67800
gggatgaaga tagtaccata ccgccgctaa gtagaccgceg ggacggggag agataccttce 67860
ggcaacatcg caatgcgatt acctatatag cgactataga cgaatttaaa tatatcgccc 67920
ccaaatgctt agacgcggcg gaaataaagc agcggggcac tcatatcggce aaattgaaac 67980
gctegectat actgtacaaa aacggagagg aacgtgagtt cttgaatttc gaggctttgg 68040
gggacgcgtyg gccacggaga tgttttaget ggaataacgt atcattctta cccacggaat 68100
tcgaccegeg tttttctagg tttcatgtgt acgatatgat tgaaacggta gagtttgcaa 68160
atggggcaac aggcagagat aaaaaccgtt ttctggagct attgcggcect atgggcacga 68220
ttattaccat gatgggaatg actgaatgcg gcaggcgcgt ggctgtgcat gtctacggceg 68280
tcaaaccata cttctatatg cgtaagatcg atgtagacac cgcctgcggg agtcgatcca 68340
ccegeggact cgctgagcag atggcgagceg tggtacgcte gtcectgtgaac gaaagcgcaa 68400
gaaaacgatt ttacggctca agcactgtga cggccgactg tttcgaagtg gacgtggtac 68460
gtcgtaagga tatttatttce tacgggacag attgcgaaga gtattaccgg attaggtgtce 68520
agagcggcaa attcgttgeg ctcatatgtg ataactttca cccctceccata attaaatacg 68580
aaggcagtgt cgatacaatt actcgaatgg tgctggacaa cgccggattt agtacatttg 68640
gatggtattc cctaaaaatt gggaattgcg gtgagaaagt acaagttcga gcgccccage 68700
accatgttac ttcatgcgac atcgaaatta attgtacggt ggacaatttg attggtcatc 68760
cagaggacga tcactggccc gattacaagc tcctatgcett tgatatcgaa tgcaaatccg 68820
ggggagcgaa cgaatgcgca tttecggtgg ccacgaacga ggaggatgta gtcattcaga 68880
tctegtgtet gatgtatteg gttcgacaaa agcaattaga acatgecgctg ttgtttgccece 68940
tcggttcatg tgatcttecece gaaaccttcee aagagacgtt tcgtgatacc tatggegttt 69000
tgcccgaagt cctcgaattce gacagtgaat tcgaactgcect gttggegttce atgacttttg 69060
tcaagcagta cgccccggaa ttcgtaacgg ggtataatat agtcaatttc gattgggcegt 69120
tcatagtgaa taagttgacc accgtttacg gtattagatt ggacggatac ggggttatta 69180
accaaagagg gacgttcaaa gtatgggatg ccggggcaaa cgcatttcaa aaaaaaggga 69240
aatttaaggc caccggaata atcgctttag atatgtattg catagccacc gagaagttga 69300
agctgcaaag ttacaagtta gacgtggtgg cggaagccgce gttgggggag cggaaaaagg 69360
agctgtegta taaagaaata ccaacgcact ttgcggcagg tcccagccaa cgtggaatta 69420
taggagaata ctgttttcag gattcgttgt tggtagggaa attatttttc aaatacgttc 69480
ctcatttgga actgtcagcg atagcaaaat tagccgggat attgctatcg cgagcecggtat 69540
tcgatggcca gcaaatacgce gtgtacacgt gcttactacg gttggecgggce tcgcgaaatt 69600
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tcattctgce gaataagceg caggtgcgtg cgggaaccga gttcgaaaac agcatcgcca 69660
gtacggatga atttgaaggc gaaccttccc cttcgaatcc aaaggcatcc tcatcattte 69720
atggaaatgg cggcagagtc gtcggttacc aaggagcgaa agtgttagat cccatttcgg 69780
gattccacgt cgacccecgtg gtagtctttg attttgccag cttgtatcct agcataattc 69840
aggcacataa cctgtgtttc accaccctaa taaacgacga cagaaaactc gccgatctac 69900
gtccacgcga tgattatatg gaaatcgacg tacaaggaaa atcgctgcat tttgccaaac 69960
cccatattcg agaaagttta ctgggtatcc tattaaagga ctggttggcc atgagaaaag 70020
cgatccgagce taaaatcccecc gcectagetcectg atgatacage tgttettttg gataagcage 70080
aggcagccat caaagtggtc tgcaattccg tgtacgggtt ttgcggtgtg gcaaacggge 70140
tattaccttg cattgatgtg gccgcgaccg tgaccacaat tggtcgtgac atgttgectta 70200
cagtacgtga ctacgttaag gttaagtggg gaaccagaga tgccctcctce cgcgaattte 70260
ccgecgetgac gaattatatg ttgggcgacg attactcegt gagcegtgatt tacggtgata 70320
ccgatteggt gttcattaag ttcaaagggg tagcgataca gggcctcecgtce gcaaatggag 70380
acgatatggc aaaacgcata tcgtccgatt tatttcccaa acctatcaag ttggagtgtg 70440
aaaagacatt cgacaagctg ttgcttataa cgaaaaagaa atacatgggg acgattcacg 70500
gtgggaggat gttaatgaag ggagtggaca ttgttcgaaa gaataattgc cgcttcatta 70560
acacatacgc aaaaaagtta agtgatttgc tatttcagga cgatgcggtg gcaaaagcag 70620
ccgecectegt cgcggaaagg ccttegtcat tttgggcaac ggctccccta ccagaaggcet 70680
tgaagcectt cggggacata ttggctgagg catacggtca aatgacggca agcacgttgt 70740
ccgacgtggg agatttcgte atgtcecggccg aactaagtcg gccaccgcag gectacgcta 70800
acaaaagaat agctcatctc accgtgtatc acaaattggce catgcggtcc gaacagttgce 70860
ccatggtaaa agaccggatt tcctatgtca tagctgccge aacgccggag gtactgegeg 70920
atgccgagceg ggtagcagaa gccagagggg aaaggaaatt ccgctttage gaggtcetctg 70980
tcecggaggt tccagggacg tttagcaaca gcgccaagac gcgggcecgtce caaaaaccca 71040
aggtattgat ctctgacatg gcggaagacc cgacatatct aatcgaaaac aatattccce 71100
tcaacacaga ttattatcta tcacatctat taggaactct atgtgtaatt ttcaaggctt 71160
tattcggcaa tgacaccaaa acaacggata ctgtattaaa gcgatttatt cccgaaactt 71220
atacagagga tcgcgcctac gcgacgcgag ttgcgcgege cgtcetttgeg gagatacgca 71280
gcggggcecegyg tctaagttcect agcgaggagg aagaaactct tcaaagactg aatagagcett 71340
tcegtattet aacagaagtt cgccgtcgat attaatgtcg catagecttac agtacacgte 71400
gtcggegttyg acggctggga catcactcga atctgtttga cgatcgtatt cttttctaat 71460
gactaataaa aagttaccgc gccacacgtg agcgattatg ctgtaattct tacaggccecgt 71520
ttttaaacaa tcaatcaatt tgtagtggag gtggagagct ttcccgggga acacgacata 71580
catcatgtat tcaagggagc ctgcttcctg atccaagtaa aacaacacct tcacattttt 71640
cattccagaa tcgagtagca catagtatgc gaaaaaaagt tccgggattg ccaaaatacg 71700
agaaagggca atttcgctat ctttceccceg ctectctecg caccccatte tgeccgeccaa 71760
ggccacgata gaagccatga aattcctata atgataaatg ttgtttatct gttggacata 71820
tgccaatatc aaagaggcac gatcgtttceg ccccaatcge gggtcectceccecge tagcegtgca 71880
cgtagggcaa cagccaccaa ctccgagata ataccccatt cccgacaaag acaaacagtt 71940
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atctgcgaca gcttceccgaca tattgaacgg caacgagact ggcegttgtet tgatgatcgg 72000
cacagccaaa tccttgacta ccattagttce ctccgatggg gactcttcaa cgaaatcgaa 72060
gtaagcgcga tacaaatcga catctggttt tcgagacceg cgtttcegtac cgcatgceccegg 72120
cgcttgtaga tctcegceccatt gecgecgcecga ccecgtcecttget atcectceccege tacgeccctac 72180
agatctgcgt cgtatgaaaa tgcaaccggt catgccggga attacgatgt cacacgtagg 72240
tttgtagcegt gtgctcgaga gatatcaggg atatagagtg tctttgaaga aatgcgccag 72300
cgtctttgac gaacgcggat aaagtagtcg gccggggagg gaaaacctga tatgtcettga 72360
acgtgtacgc caaggcccaa aacccggcegce atacgcgacce ttcgaaacgg ttatggecttg 72420
cgagccgagce tttatggagt gccaattctt cccggctege taggtccggg tggtcgaaca 72480
atgaccgtgg attggtctge gcectatccgeg cagcacacat cgggtcgcaa aagaagtgtt 72540
tgtagattgce ttccgttcece gtgectttga gcagcgccac gaagtatccg tcatcttcaa 72600
aatcggcatt tctctcecctge gtcecccccacg ccteccaacac cggttctatg ctatggaaaa 72660
tgccgatgtt gttagctgaa taggcaatga tatcgcgcectt aaattgccge attgcaagece 72720
agtacgtgcg gattagtagg aagttgcaca ataagcattc cgcggacgtt ccccetttgg 72780
ttatcgegtg ctttaattgt gttaccatta agggtcctaa ctccaaatca ggttcectgagt 72840
catcttegta acagtgacta tatgcccgag tcgecccctcet agcaagatct attctgttgt 72900
ctttccaaaa cttgctgacc gtctecttee taaatttege tgccataaga gcgagttcge 72960
tcgcececate tggtgcagat cccgtgcccg aaagcaataa taggacgaga ttcgtataac 73020
ccatagtaga gtcctcgeeg ctcgaccgtt ccgtatactg agaccgatta gtgcacggtg 73080
ctagtgcacc aagatcgttc tceccccegtcag gcagtgcttt gctcaaacga agctgcaatt 73140
cgcgctegta aatatcgteg tecgacaatg cgcgtataat gcaactttecce gtttgagaaa 73200
aattacattc tacgcttctc gegcagtcect tccagcctge caaagcgacg gaaagcgagg 73260
tgggaattga gccgaccgtt tgaccegttt gtgggacttt ccttttactt tegtgtccag 73320
ctgcecgtgte gecattggecece tegtacgacg agtgacccat gtcggacacc gtcgtcaaca 73380
tggccegegt agegetttgg gecaaatacg aatagttact gtacaacact ttagegtcac 73440
ccgcgcacag cgaccgtect cttttecceg ccgaacggcece ttgatttgca cggggcacga 73500
taacctegtt atgccgtett cccggtacce cccecgtcagt tcgaaaacaa ccatgcagaa 73560
agaagtgtct ctggatatcc tcaaaagtta aatgctttct cccaaacgag cctaccaacg 73620
tgcaaccgtg atcgaccaga aaatgcttat ccattatata cacgaattcg aacgctgcta 73680
taaacattgt tgtagcgcat ggtggagaac caagacattt ggaacacaaa aatgcgtaat 73740
cggccatcca tatagccgat aatccgaatt tgtgcttata tatatctaaa acacggcaaa 73800
cgagacattg tctatctaga gcaaaaacct cggctgcegt cccgataaac gtcgcecaget 73860
cttgatgctce gattccgtet tegcaatctt ctgecgcttte gctaccactg caactctgac 73920
cagcctgaag actgttggte ttaatagegt gggcggagag tagcaattcg ttaaagageg 73980
tatcgttgta cgtcaatatt tcaggatcga acgctatgta agggcatttt aaggactcct 74040
cgacccatcce ttccgacgeg gatgctcecceg gagatcgaat aaacggtagt tcgacagtac 74100
gatgggccat ggccgctgag acaaacactc ggcaagtaga tacgcctcecgg ttagccgacg 74160
cgatcccaga cgtagagttg ctgtcggacg atgtcgataa attagctgaa cgctatattt 74220
gcgacgggat cgtatatcge gtatggttcg aatacctaat acccgatgaa ttagatttga 74280
ttttceecgac aaccgacggg aagtttaatt atctatcatt cactagaaga cttgcttctg 74340
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ccatccgaca tggtcgtgec ggagctggga gtgcgaccce tacgtegttt atcagtgcceg 74400
agcgtgtetg tgaccatggg gecgttttga gagggcggag cgagagattt gcatccgtaa 74460
ttaataggtt ccttgacttg catcaaattc tgaaggattg ttagaaacta gcaagccgaa 74520
cataattgct ccgccgtata tettttttte ttttacgaag gcatacagcg aatgatgagce 74580
gcgectcaga gtaagcectg tcecgtegtgca ggactaatag cacggatcag gctcatcgte 74640
ggcggagatt taactatggg caattccgat cccggacteg cggagtcecttt tteceggtcege 74700
gttceggcac gttgegtatt tcaattcagt ggggcagacg gcgtggagag cgcegtttcecce 74760
gttgaatacg taatgagaat gatgaacgat tgggcggggg gtgagtgcga tccctacatt 74820
aaaatacaga ataccggcgt ctccgttcta atcgaagggt ttttegctece teccgacaaac 74880
gccgcectagag cgccgetgtg cgccgacaaa gtgaacgtec tgttaaacac taccgattct 74940
acgggcegtceg ttttatctga tatcaaaagg tttaaaaaat cagtgggtgt ggattgcagg 75000
cctttecagg cttgcctaaa cgttcattge tttgtaagge taccaaatgt tcagetggece 75060
ttcagattcg tcggcccgac cgatccggcece agaacatcaa aactgctcga ctcecggecgta 75120
gcgtettaca attcgaaagce gaaacagcgg ttcaaaaaca gttcgagggce tatcgataac 75180
gaatcgagac cctgcgcact tcatgagtgt gttccgatcec cggtaagaga tgaaacgcag 75240
aaactgacta gccaatctga tataaggacc cctaggcgcg tgctgaccat actcaagaaa 75300
atttcgagcg gtgagtacgt aacgaccgta cgcgtctcecga tccgcaaaat tatactgtge 75360
ctggtcagtg tattcgtagt tataaccgcc tggtggtgct acccgectcta aaacctcgeg 75420
acgcggegte acgtttccag tcggaacacc gcaccacaga gtcatcatcg gecgccactac 75480
atcgcgegag actgcaatgt ctcecgcacgcece ctcectceccccag ctttegectg tttcacaage 75540
gttcgatcee tccgacttga gcacttacaa gttggatgtg ctggttaact accccctcte 75600
ggatttggtyg catcacctta atgccatacc gcgaaacctg caagtttccg acaggcattc 75660
cgacctgaac gcagctaaaa tcaacgtttt acgggctcectt tgtgtgggat tttctgacgt 75720
gcggcgcaaa aatgatactce gcactttaca acgcacgccec atgttcgcaa tcggcgacge 75780
cgcatcgege ttgagaccgt ccattggatt gaaacggaca ttccccacgg gcatattcte 75840
aacaactatc ataaactctc ccgcagacga tgatgcatag cttttgtgag tcgacatget 75900
ttaataaaaa attatccaaa tcgaacgagt ctacttccct atgtcagtta tccggtcagg 75960
agcattttga ttttaaatat ctctatcgtt aatgtatcga ttctggctcect caattgttgt 76020
cgtgegtgtg cgatttgect ggccatcttt tcegcatgece tagtgagtge gtaaagegeg 76080
ctgcgtecca cctgcectaaa atcgegectt gtcaataatce tatcggcaga gattactcgg 76140
gacgcgcteg attecgteccgt gctggagcga tcgctatcag gaacactaga ttgcgactcg 76200
ccatcegtgt tagaatccac ggacgataga gactccagcg caaacagata tcgctetggg 76260
tcgatattgg agtcctgttg cttattttge cctgcttetg cttecgtgac cacgaaccct 76320
ctgtacatgt tgtgatggtc gtgctttgcce gttgtcgect tgcatggcga acgtcecggcac 76380
gtattaatgg gtttcgactg cgaactagac ggctgcgcgg gtctcgacag aatgtttcecce 76440
agaaccgcac tactcggcga cgaaggctcce gctaatataa cgtceccggggg cgcaaatgceg 76500
aagtggtcgt acagtccgtg ctgcgecgga ctcccgaccg ccgectgcett tttgeccacca 76560
ggtgccgteg agatatcgac ggagcggtca accggttcca ggttaagatc cgcggtaata 76620
acggctggceg acgctcegttyg taacaaggga gacgagtcge ggcgcacgga agcgagtcce 76680
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cctaaagtat cgcatcttgg ccttgacgca ttgttaggac gaacacgggc ggcgccecttg 76740
tcecgagatce gtceccgattga atcaatccte gtteccggcac gcgacggcett cagcgetctt 76800
atccctatte ctcecegtcette gtegteggga atcagggatt ttgtcgaaga cgcgacaaca 76860
aatggtgttg aggtcgaatc ggagtcagat cgatgtggaa tgtttggagt tccatgecttt 76920
ttcctatcat cgcgtaccga gttatccgaa ataactacgg caggggactt ttggtcgaga 76980
gcgcagceegg gtgegttaca cgceggctgece gtatcggtaa attttagect cccacgatag 77040
acaggctttg gcatatcgtg cgccegtteg ctgacatcga tatgttttac ggggegccce 77100
ttetgectet cctcegatcee gactgetgeg taggtagatt gcectegttatg tgttttttta 77160
gttacgacga gtttttgagt ggctggagat aacagggacg ggctcaatgt ttcattattt 77220
gggggggcga gcttatagtg aaaggcgagt ttggaagagg cgccatcgga agcatcggtg 77280
ctaaccgtag aaggacactc gacattctcg ggaactacce ggtcgctacg atcgttcaac 77340
tctttatgaa acaaaaaacc cgtttcagca ttgtcgtaga cgtceccttcte tgcagccatce 77400
ccatcccaca tgctcectctet atcccgacta aagtcattce ctggtaattce ttcatcttcece 77460
gacgccgtte caatagatag tacatcctecg acatcgccgt ctecggctett gttgtacacg 77520
gggatcggat attgtctaga ttcgtcggaa aaaaaattag ccgcgtecctg tcggtcgage 77580
acggcgatgt catcatatga cgcgcccgtt tccacgcgaa tgcccgcatce tatgtatgge 77640
agttccgaga gaacagcgtc atcgctggaa gttagccgta ttacggggat agggtcgaat 77700
accgtettag geccatagaac tttcacggga accattcccg tgtccactat cactaaacac 77760
ggaggagcgg aagaaagggg cttggaggct atgagatggg acaagtgttc cagetgttgg 77820
ccgaggcatg cattttcgat tggattgctg tcgtctgcca acaatttcce cccccaggaa 77880
gtcgtgtegyg atgaaacggce ggcaggttcg agaaagcagce cctcggagcec gcttcectcgag 77940
tcgaaaagac ggacacacag attcagtcca gagccggagg aatacgcttc tggacattct 78000
gcggcgatca cgatcecgtge cccgaataat gtagetgcgg ctgccagatc catagegttt 78060
acttttaaga ctccgctagg gggtgtggac gtgacggtaa atgtcatcge cactcctgtg 78120
ggttcatata aattgggacc gtctgaacct ttcgggatag ttttgtcggce gggacgtaac 78180
acggacgatg tggtcacgtc taaagtcgaa gcagcgtcecce cgcgggctgt gacgacgtca 78240
tcgtagette tacagcectttg ctcectatctee gcgggtagaa gcgaggacca catcaccgece 78300
aatgcggttg gcggaatgca catacgagcc agcactgttg tcgttgtcaa aagattcgac 78360
ggcacgaccg cacgaatttt ggcaaggccc gtactcgtag ccccacctac accttcecccag 78420
ggtttaaggg ggtctgtttc ggaaaggctg ccttgtttec aatcagaata ccgcaaagca 78480
aaaagggatc cgcctgacgg gtcccacgcet ccgcecccgtta aactcatcgg tceggcaatte 78540
gagtccgacg gggcatcttt ggatagectgce gtagataaac agttgataaa cgccgtagtg 78600
gacagcgact cattgatagc gccatagagc gtcttatcca taaaatcgta ctggctaata 78660
agatcgagct gggaaaaggt caagacgtgc cccggcatge acgtcataat agcaaccatc 78720
acgtcggcca actccageceg aacgggtcegt ccatttgcag ctattttttt aagccecttt 78780
ttgtcggegg caggggcgac ttgccccgga agaaaaaaaa tatcagacaa gctagcaccce 78840
gttttacgeg tgagcgtaat ggccattaat gcgcaataaa tggacccgat cgettttact 78900
gtgccatceg ccagccaate gtagttttge gtacgtacat acttggtgaa ggcgcggaaa 78960
ttatccgeecg cggcttgaac gaaacccagce ctcaaggcca tgatgtcgec tagcatgccece 79020
gcggcaacta ccatatctct agttgacata acttttgaag ggatcgcggg cctcaggcett 79080
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aggccggagg gctcgcacaa acacgceggcece attttttcac caacagttcg atagcagaca 79140
gaatatctca ggggcgcgte ggaggcgtct aaatatgtat ggatgcctgg gatatctatt 79200
tcagaaaacg cctcecctgcag cgtgacaaca actgatggte tgatccaage agctactcgg 79260
tgtttaagat atcgatccac gaaccccgceg gccggtetgt tgttegegtce agcattcaat 79320
cctgtatcag aggggaggag cgatggacac ccggcaactce ccggcaaaat ggcggaatat 79380
gcagcataca gcgccaatct cagcectttaca agccgcgagt atcgagttac gtgceccgaacg 79440
taccacttgg ggagccgttt agagagaata tcgaattgcg aggctattgt actgagatcg 79500
tttaagacaa aggttggcgg gatctttgca cacagagtgt ccatctgttt ttgaatcgat 79560
tcegtttett tgagggccgce cagaaaagca tccatgactce cggctectgte tetgtattte 79620
gcatcgataa gtccgatgat tttagccgge agcctagcat actctgegtt atcgcgcaaa 79680
gcgttgateg tattggaaga gactttageg cgagcagcac tatctcgggce ggcggcaaac 79740
ccetetgage tettgtcecat ccectgtectta tcecgtgcataa acgtggacca tgtgtcatce 79800
caagcgactt cggcaagcgc tagttcggat tttaactegt ccaatcggct cgctaagtce 79860
gcgagagcat cgatccgcte cgegtatata gtcatcggac cgctttegtce gatccgggaa 79920
gttagctegt gcgaatctat gacagatcgg gegtgtttta gcecactctac cgtttgggta 79980
tccaattett tagtttctte gactttactc aaaagtattg ccgcttgagt gactatgtcg 80040
ttcgcagttt cagcctttte aatagettte gctatatgeg gaggcatcge gaccagccge 80100
agcaggtttt ttaaattggc caattgctcc gccgtctecte tgtctgcecgge ataagaaact 80160
tcggccaaac tcttcagaat aacttcagcet ctcgattteg cgccctcaat agectgtegtt 80220
acccgcagcet ttattgagga gacggcttcet atatcgegtt ggagagtatg agcgctatac 80280
tctgcatagg ctgtcccecgtt gaacgccgta atgtcttect tttcecaaatc gttggttatt 80340
gtcagtatgg cgttcgccga aggaatcacg atagagaccc catattcaag agcgcgacgce 80400
gccecectecag ggctatacat tctagccaga ttctceccaatg cctetctaat ttcectatatct 80460
acccteecceg ctgcgtgaag agcecctcectacce ctcatttgtt catgeccgage taaaaagccce 80520
gtaaattcct catgcccgtt acgataaaaa tccacgtatt tggccaacgt tgggaccgct 80580
cttacgtctg gttcaatttc gcccaataac gtgtaatagt ccaagttccc gecgegggca 80640
tcegegtgee ttaatatage gagtactatce ttgattaact gtagcaaggce gtcgcagcta 80700
actccgaaaa gttttgtgta ataaggagcc gccgctataa acgcgtctag ccaggtcata 80760
tttttcaaaa atgctatagg aggcagaatt ccatgaattc tattcggggt ggaaaacggg 80820
ttgaacttca atacagtttc tatcgcatcg tgaatcgcac gaccatgcga cataacaatt 80880
ttecteggete tggctctgaa acggatagtg tcecgtageccgg ccaccacgge ccttttetee 80940
aaatcactca tctccatage atcaaattcg gatttcaget cggcattgga tagtagggaa 81000
tgaatcgagg aaacccaaac gtcttcegcta tgcgatctcect gggcacttat cagatttcte 81060
tcgtaggttg taacggccge ctccaattct acggtccgcet gatttacaag ccctaccgat 81120
tttgccaggt cggcaatttt acgttggatg tgggggtccg taacatgcge gtgactctceg 81180
agagctgcga tggctgtatt ggcgtcectcte gcgectctgca gecgegtgage tatttcagtt 81240
ctggcgcectca ttataacact ggcgtcegcta tcagcecggcetg ctgttttggg atctgaagtt 81300
ttgaccttgg ttattgacgc gatcacgcta ttgagtgccg cgcgcactge ccgatgtaga 81360
ccatctaaac ggtcccegtg ctgcgcecacg cccgcggceca cctcagegte ggataacage 81420
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accgttaaga acgaaaacgc gtcatcctgg cctgcgggta gatcggcecat tattcccgta 81480
gagggagtgt ctgcagtcgce cctgtttaca tcggatacgg cgttctgcag cgccgtaaca 81540
gccgecgtag ttttttegac cgacatcecggt tcgaggcgeg cagcggcgac tgctgcagaa 81600
agcgtatcgg catgtttcec gaaaaaaacc gacgcggcecg gataaccccce aattggacce 81660
aatattacgc gtatggccag agagaaagga atgccgaggce cagataactc tgcggcagtg 81720
ctcgtactgg ggtgtgacaa aattgtccta tactgagaga acaacagcca caaatccgtt 81780
cgcaaagtcce caataacatc gggtggtgcg agagctagaa aggtctctag cggccccgta 81840
tctccaggga tggattgegt tatggttttg actgtcgagt ccaatgcgceg caacccagca 81900
aacctttgta gaggacgcag catcagctta atcgaagaat ataaagttct gatctectceg 81960
taacgatatt gaagtgccgc aattaaggtt tcggcatcca gccgecctacg ggcgatagece 82020
gcgeggteat ccgaacttag caaatttgca aatttgtcge cccctaaagce atttgacaat 82080
tttactaact caaccacatc cttcataact tcctccagtt tttgaagatc ggccgttgte 82140
tccaaatcag tgtatgacgc aactctagct tccaactcat gtaageggtce caaatccgece 82200
agggctgttt cacggcgggce ggcgttgttg ttaacggcat cgacttcttt gatcagtgtt 82260
tcaaactctt gtcgactaat ccacccgccce gcttgaacgg ctgccattge cgttttccat 82320
accgccagat tttctggatt ttctaaatta gagtcatttt ccagcagatc cccgagcaat 82380
ttagattcecg gtgcagttgt tacgggcggce ggggcctgcg cgccactacg cgccgctact 82440
agggcaataa catcatcgag cacagataat gatgcgaaca gcctggccat tttttcatgt 82500
tgctcgacaa cgaccatttt aaatctagat gtgctagcca cgttggctcg aagcgcattce 82560
gcgctataga gagcccectt caagtaatat tcgtgtagtg cgttgccgac tgcatcaacg 82620
gctgecctet caatagcagt caagcgcetgt gtaacgacag atggggagac tttagctatg 82680
ctectegtegt cgcgecgatcece agaagtacce ccagatccte ccattataaa tgcatcaaat 82740
gaggcgtgca tcaatcgaac gccggcgteg agggcctcca attcagctag tatgagttce 82800
gccttectee tggcaacagt ttcecectatca cgtatgaacc tgcacagcga tgcgactctg 82860
tcggtcaage tectgttcecgge atgcaaagac gtcttctetg agtatatctt tectggatta 82920
ctattaaacg cgcttactaa cgatgtcgcc atcctttegt agattctatc tgcatccgca 82980
gtgctcgect ctetctectat agagtccaaa gttttgtgaa gggcatctgt gagetcctece 83040
acttccagag ccactaatac cagcttgctt agggccaatt tgcctatctt ggaattttca 83100
gaaagtacag attctatgag gtctgcagat tctcecggcte gcgaaaccgce cattcccgta 83160
gaatcaatga acgcgctaaa gtgggcgggce ctcgtaaatg ctttaaataa tgatgccatc 83220
tcggctteta cgacagatcce tatttecgtt gtggttcgag cgccgttttce gataacgtag 83280
ttgaacaatc tggtaaaagt atccagccca catatatcca gaagtccgtce atagtcaccce 83340
gaccgtgaca agtggatggt cattcccata cttaaagcta tagattgctc taaatcatcg 83400
atgttagcat tgatgtcgct cagaatagag ctagggacgt gttcgettgt ccatagcccecg 83460
tctegtageg actcegtcecee ttecccecget accgtgtgag gattaaaagg tggccecggtet 83520
cgcaacgatt ggccgtgcac gaagtgctca gcacgcgect gagaacttat aaactcattg 83580
aaggagacat tgtccggccg ggtagcettcet tcttgaccag gtatattatg tgtcgtgcte 83640
gatccactat ctgcttgttc agacaaactt atcgatggag ccaccggatt gtccgtatag 83700
gtcaaacatc gtttagtttt ccgggacggt tttctgcteg aagattgacc ttggccatcg 83760

acggataagt tctctgaact tgacggagga gtccatacag ggcgcctcect cttatgtcte 83820
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tcaaaagact gtttgggcgg ggagctagat ttcgtgtcag tttcaagccg aactacattt 83880
tceegegttt tgggcaaatc aggccttgtt agcaccgaca gatcatcgec gatgteccggg 83940
aatgcagtgg tccacgcatt tacgatggac tcatgattgg ttatatcaca tatggcatca 84000
actggagcct cctcecgggagg caggacgtat gcgtcecctect ccecgcatagece cattteccge 84060
ctaacatcca catcccctge agcgacggga gaacgatcac ttctggaatc gacagcgact 84120
ttgatgtcct cgctacgtga cgtggaggtt ccaatgatga tcctagttgt tgtaggctgt 84180
ggcctgtaag ggggatcgag attggccage actactttaa tgttctcecttce ctegttaacce 84240
ctgcctagat ccaaaacgat gtccgcetgta ccgtacagece gtgatacggce tgatattatt 84300
tcttectttyg geggtgtact ggagatcata gatacaaagt aaacaaaggt cgcggaccac 84360
tctggegecg tcgagggatce cgcataggac gtgagatatt gataaaaata accctegett 84420
actcgaacga tacacgcttg gectatgtgg ccatgaccgt gtggatcgaa aatgtagatt 84480
ccgttatcgg atctgtacac ccecctattect atgacgccga tgacgatcag gcaataaata 84540
tcacctegtt tectgcttecca tactttttet atgaatgtce gecgcagatat ttgggtttcet 84600
aagatagtgg aggtgttttc atctacgtag aagtccaatt ctccatagga gctcgaaaac 84660
gcaacacaca agttgccgte gggctcattt gataagatcc tgtttggtaa atcgtgaggg 84720
acgcaagtcg tataccttcecc atcgcgagag gtttctattg tccattcctt teccctgcaat 84780
aacagtctat ctatggcctc ggtcgacaat accgcatcca acccatacgc aaaaactacg 84840
cgcagaaacg ccaatgacga ccgcaagcat gaaaccgatg accccggact caagtceccggg 84900
gcaaattgat tcctgttgce aacggcaact agtgtaaagt cggtggcatc aaccaccatt 84960
cttgcccatt catctaggat tacctceccgaa tccatgtttg ttcecceccgaacg catggegcegg 85020
ttttgcatgt tcgagacgga gctgtcccte gaattatccg atgtttccaa gegcecgegte 85080
gagggactcg gttgtaaccg cgtagatttc ttggatgggce gtgtagtgct ccctctacte 85140
tcactagcag ccatatagac gatggggcgg aatggcgegt cttttcagat tgcgetttgt 85200
cattgagcga gttagacatt aaaagttgat taactccaaa attgtgatca atcagttgcg 85260
gccgegtaag tggegtggcet gcaacatcca agtcggcacyg aacgaacgat acgccaggcce 85320
gtaaaacgat agacgtgtgc gtcacgcatt gcgatctcte gectgcecttt cgttattaaa 85380
caccgtatcg acaatgtcga ccaaaccgtce tacagttact ctcggtttta tgaggaagtce 85440
cttcgcaaaa ttggcaaggt ccacatcatc gtgtgccacce gtatccaaat ccaatgtatc 85500
aaaattgagt tcgtcacgat gagttaaatt gtgcctcgat gtcagttcga ctactaggge 85560
ggggctatceg tcggttacta cgggcagacg gcccagcagg gtcgctacag ctgegtcgat 85620
ttegtegtte gtgacacggt cttccatatc acgcggaacce tcgatccgat cagctatttt 85680
ttgccatact actcccacat tcetctatage actggccaag tcctgcgaac ttcectgtcacg 85740
aaacgtagaa tttatttccg acaacgtttg ccatttgtce agcagccaca cgatatcgec 85800
ggtceccggge ggcgtggaac acgatgtcaa ggctctgacg tgcaggtcca gcgaattctg 85860
caggcgagcce aatctggcat agtcggttcec gagggtagaa aaatagcttg ctgcctttac 85920
gctaaataaa attgcgcgct ccattaaatt atcgcatgta tgaacttgtt tcccagtttce 85980
ttctattaaa gtccgcaaca ccattgattt gagtcttaca ttcgccatta catcacccga 86040
ggagtcgtag aattccctga gagcecgacag cacatcaacg attttccatg tgccaaaatt 86100
ggcacgcggce tcgccacgge ggtaaaccgt tacagtacct cctgctgtac cagctgcgaa 86160
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tttacacgca aagaaatgct taaatatgta cgcaaattta accaactgcc tggatcgcte 86220
cgctaaatat gccgcacact tcaacgttct atccgctaag taattgaatt gaagtcctag 86280
ggccgtteca tgcatactaa tcaaaagcaa actattcgat atctctggac gggggggcat 86340
aatcggtectg gtctetggeg gtaccatctg cacggccgca tagaccacgt cgtacaattce 86400
gcccatcage atttccagat tatacgcatc gtccgtggta ggcttggeccg tcagatctct 86460
agcaaacgga gcgagtgagg aaattagagc attgagcttg tttctatgat tcacgaaact 86520
gccaatgtac ggcgcgecgt aatccctgge ccaagtcaaa atttcgataa cagtgtttat 86580
cgggcgttca gaaaagacag atgtcgtgat agccgacaat gcgtccacgce aaacggtagce 86640
tagaatatat cttagaaaat ggggagttgt gctttcaggt gtgatgggca tggattcagg 86700
atagcgaatt gtcatggcca gacgaatcat acggctctce aggtctgggt ccactgcatt 86760
tggtccagag atactctcta aatccgaatg gtccacacta gctagatgtt ccgacggtte 86820
acctccaatt aactcttceg gtggcacgat tccccatata tgctecggcte tggagtcgaa 86880
ccatagcatg agtgactcct ttgcaaattg tattgctcga ttggcagtcc cggccccget 86940
ctggcggatt gecgctatcca tttceccecgegge gaggatcgcet cgtgcagact ttacatagte 87000
ctcgtgggga tttggcggta tacatcgccce taatatctga gctatgattg cgctatctaa 87060
cccaagtact tttatgaaat ctgaatcggce gtccggagga aggccattgt ccatataatt 87120
ggttaagtaa gtcatgccgg gaccataact ttccatgagt ccgaaaacga tgtttccgat 87180
gacagctatg catccgataa cctgttgtac gtcgtcaaat gtgtcgagtt cattaacagt 87240
accacgagtt tttcccaaat ttgcctttag cgccgattca taaacccggce atgcctgtet 87300
cacaaaacct ctttctataa gcgcttccaa taactgtcecte ggcgacgaac tgtgttgtac 87360
agcccececcat geccgectag ccgattegga gagttteget ttagcagcat cgagagcgece 87420
ccegecgtceca tttaagtege catcggtaat aagccggace acggcagaca tatggatcge 87480
taaggcatct tctgttaatg cgtgatcagce taatataatg tctggtccegt tccgcaactt 87540
ttccgetace atacccggcet gaactgcata tacatacggg tctcecgtatg ctatggegge 87600
agatgctcta acatcatatg ctgttetttt catattgttt gecctctacgg ccgagataag 87660
ttecgecgegag cccaatgege tggcatctte tgcgaataga tcectttaact gagaaggatg 87720
gggcgatcge ggacttttaa aatattgatc gacaagggcc agcgtaaata gtattcgagt 87780
gagtggcgta aaggccctat ttgttgtaca tcgagacata ataacaaacg gggtgatcca 87840
ccecgacggcet atagaaatta atcgaattcce ttecctgaaca aacgggaaat cgtaaataag 87900
tttaaagcge gtctgcgtca aggaagctgg tagttccaaa gcattaggag caggttgacg 87960
tcecggataac aacccttegg aagtataatc aaacgcgtce gtggcgatct cttcaaaaat 88020
tgtcagccac tcacttatta ggggccacaa aacactcggt ccaaaaggac atgatctgceg 88080
cagaccgttt cgggtaagcc acgcaatggc ttcttctece gtcatttcegg ccgccaatcect 88140
acgcaaccta cgagaatcgt ctttccagga cattttatce caccttacgg aggtacgcca 88200
caagatgaat ccgacaaaat tttgggccag cattgccgcet tcectgggette ctgtttgttt 88260
gtagacctcg agcacagccg cgaatgcatc gecgccacgte gattccactt gctgaatact 88320
cattgtttct agagcctgga aaaatgatcc gatagcagtt cttgcttceccg cagctgtage 88380
atttcceccac ggttccagtyg gegceccegttee agccgataaa gaccttagtg tatccagtaa 88440
agttttcaac gggaatctcg cttcgecctg ggtttcagac atggcgcgec aataggtagg 88500

gatggatcta cgtatgtcaa tggaggccgt ataaagcttc aataataata cgttccctaa 88560
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aatgctgtgce tccgcaccgce agaaaaatat cgtgtgatce gcagttacac cataccgtac 88620
tttatcatct ccatgacgca tcgagatcce gtataggccg gcccacgtaa gaggcacacg 88680
cgctacataa ctttgttgcg tttaactaca ccgccagtce tgtattgcag tatactaggt 88740
gacatacagc gatttttatg tgcagtagtg cacacgcagt tgtcgcaaaa cgggcttgca 88800
aacgatcatc gccaatacag gatctcecttta taactggttg ttgatagtgg acgtcatgaa 88860
aaccactttt cgaacaagcg acgtgcaggc atccaacacg cagtcaaatg cctcggacag 88920
gctgcatgac atcttacgga gcatcaataa ctcaatgcac tccggcattg ttcecggcgcat 88980
caacataggc tatccgcatg cgggcaacag gcgcgggacg ttgaccgccg gattggaact 89040
gttgagcaat acgatcacaa cgacccctec cggggcaaac atacaccgct ccattgcaaa 89100
ttcggcagge gaagctacgg caacgatcat acaatcttta cgaacatatt ccggaagtgg 89160
agatctgaac acgaatggtg ataataacgt cctttcccga cagatcagcc tgacagattt 89220
ctgtttecece gatgcggaga tgccaggact aattgtctta tctatgcgac atccactgga 89280
tataaacagc gaagcattat acagcacacc tgccggacgg gacccacggg cattggagtce 89340
agcgtggtat gaattatctg aactggccgce ggtatcggta aacagattag acggaagtgg 89400
tgtcecggecg tecctattat cgctcectcatt tcettattget tceccecgegegg gagactatge 89460
ggataaatgt ggtgctgagg ctgtaagagc tcacgtgatt agcaattacg gccgccggceg 89520
gatagaggac aggctcgaca ggttcggaag ctgccaagca gcaatgttga gatgtcacgt 89580
gttcccacac cgacatatgce aagtattagg gggaatggtg tcgtggatcg cacagcgcga 89640
aatcgccagt ataaccgccg tggtcaaggg ctctcaagag agcgccagga cagaacagac 89700
caacaatcca agatcgtcgg tatacgttcce cgcatgcgcece tatctcgatt tagataaaga 89760
gattcacatg ctccatgatg acagagcttc ttcgctacta tacctcegttt tcgtttatge 89820
acaacacctc ggacgcgaga gcatcegtgt atatctcatg cggagtcecgtt taggggaatc 89880
ggtgttcaga gaaggcctcg gttacctgta ctccgggcta agagccggta acgctattaa 89940
cggtctggece ggtataatag cgccacatgg agtagacgcg aatacggaat ttccattatce 90000
aaaagctttc gaggtacaca aacacgcctg tcgaaacacce ggaatcggac ctcgagactce 90060
cgagaaagtg gactggcgtt tagatctccg aggccgccect acaaagaatt cctgcatgta 90120
cgcagcatac tgtcgcgtag ggcacttgaa cgagtattcg atgccggcga agaagtctga 90180
acgttgtgge gggtctgtgg aggtcectgt tgtatgggtg ccgggagtag tgtgggatat 90240
cggagaatgg accgagtgtt atcagtagag agttggctac accgagatcc ggcatcatac 90300
cttacgtgaa ctgcttacgt ttggggatgt ttttgcgtcg gtgtttgggg aggagtcaat 90360
cttataaaaa gcctatttgt ggtacgcttce ggtctcgege tcactgagca acccgtattt 90420
tatccagtct gaaatcagaa tctaaaatgc agcgatccga tgaaaacgaa tccctcecgaag 90480
cgaatagaaa tttggacacc gcctcecgegta actgtactga tgtgcaggta gecttgataa 90540
tggcaacgaa attgcatcgc atccagcagc aacttgcgag catgggatat ttatctgget 90600
acgattccgt gecccgatatt actacacccg tgaaagttct gecgcgagcege attacccatce 90660
tagtaaatac attgaaaccc gtttgccgtt tcgatgagceg cgtgtactac gectgegggg 90720
agctggtgca tttacggatc aaatcacagg aagctacttt tgatgegtgg ttgatgtcga 90780
aaaaattaag cctgaaaggc gagatcgtag ataacataca gcgccacaga ggtcacgtag 90840
agacggatat gctgcgcttt tacggagtaa cctatccctg gctgaaacga ctgggtttac 90900
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agtcggegtt gaaatacgaa gaatatctga ctgagttgga agacggcaaa aaagaatctc 90960
tttgccagtt ttttgttcgg ctggccecgcegg cggcagcaac cgaagcgtca aacaaaaaag 91020
ctttcatgtc ggctttgggt accgaagtgt cgacctggga aacggctttc acggettttt 91080
ttttecgetet cgctegtcag atatttgtcee catcgactcece ctgtatgett tttttgggge 91140
gcgaaggaac ctcaaccgcg agctgttatce tcatggaccc cagaactata aatacacacg 91200
atacccttaa agcgatcgcec gacgatatag ttccccatcet cctagcgaga ggagggatag 91260
ggatatcgtt gcagcattta aaccaaaaaa caggccttat gcctgtgatg aaagtattgg 91320
attccttagt gatggccgeg aatgcggggg agcgtcgace cacgggggta tgcgtttate 91380
tcgaaccgtyg gcacgcggac atcatgtctg cattaaatat gcgceggcatg atggcgacgg 91440
aagagtcccg taggtgcgat aacgtattta tcgeccctttg gacttgcgat ttactgttta 91500
agcgctacga gagacacgca aacggggaga aaaatgtgac gtggacctta ttcgattcce 91560
gcgegtcecgat attggccacg cttcacggat cggaattcga aaaggagtat aaccgtttag 91620
aagcggaagg tttaggcgta gctagectcece ctgtaaggga tttgatgttc gcaataatca 91680
aaagtgcggce gtccaccggt agcccecttta ttctcectttaa agacgegtgce aacaagcact 91740
acattacaga tactcaagga gacgccattg caggctctaa tctgtgtacc gaaatcattce 91800
aaaaaaccga cggaaataca aacggggtgt gcagcttagt aagcgtcaac ctcgcccgat 91860
gtgttttcga cgagaacgga gagaaaaaat ttgatttttc cgcccttaga cgcgeccgtge 91920
ggctggctac ggtgttcgtt aactcgataa tgtctagcag cgatgttccg actgcgaaat 91980
ctegttecgg taaagatcga cacagatcca tgggcatagg cgttcagggg cttcatacag 92040
ctetgttgte aatgggtctce gatttgagcg atgaacgcgt caagcccctce aacaagcaga 92100
tttttgaatt gatgttgtta gaggccatga cggtcagttg tgaattttgc gaaggcgggt 92160
tgccecgectt cgccgactte tccaacagcet attactcacg ggggcgcectg cattttgatg 92220
gctgggcaaa cgtaggctta agtatgccecg aagagtggaa tgcgctgcgg gagagaatac 92280
aggcgtecgg gttatacaat gcccagttceg tagegttgat gccgacagece gcatccgcac 92340
aagtaaccga agtgagtgag agttttttgc ccgtgttcag caacatgttt aacaaagtga 92400
cgacggceggg ggaactactg cggcccaata atcaattaat gggagagttg agggagatct 92460
atgcggataa tgaggatcgg cgattgaaag ccatagcagce gttggagtgce gcgaactggt 92520
gcgtggagac cgctctggga aataagcccg aatgctctca attacttaaa tacaaaacgg 92580
cgttcgagta cgaccaatcc ctcecctaatag atttgtgtge cgatagggcg ccttttgtgg 92640
atcaaagcca gtcgatgact ctgtttgtga cggaagcggce tgacggaacg ctgctggegt 92700
ctcacgtcat gaacctactc ttacgcgcect ataaagccgg cctgaaaaca ggaatgtatt 92760
actgcaagat acgcaaggcg actaatgccg gagtattcag cggtaacggc gaattgacct 92820
gctegtectyg catactataa tctceccaagca tcccggcatt ttgaccatgg ccacgcaage 92880
acgcgggaac gaatttgtca gcggccaaac cgcacctcectg cacaaaaacc cgtgtcecccga 92940
aaacgcggcg gccgtcectaa agatggaagg tatcgagatce gaaccttcga ctagttccge 93000
tagagataat tacaaagtgt cacggtactt ctacgtccce gaatgcccag atatagggca 93060
cctececgaget ttgagtatta tgaaccgatg gacggagacce gaatttgteg tecgccgagga 93120
tcteggggac gtcgccaage ttagcgaaga agaaaaaaat ttctaccgat tecctetttac 93180
gtttctctet getgcagacg atttggttaa ccttaatata gacaatctgt taggtttatt 93240
cgaacaaaag gatattcacc actattactt cgagcaggaa tgtatagaag ctgtccactc 93300
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tcgggectat agcattattc agctgatgtt attcgacaac gactcctcegg cgcgcgcaaa 93360
atatgttcag tctgcgttag agtcccccegt catccaatct aaattggaat ggttagaccg 93420
acgtatacta gagtgcacgt ctataccaga aaaatatatc cttatgattt taacagaagg 93480
cattttettt tcagcatcct tegcggctat cgcttatttg cgcacgaata acctetttgt 93540
cgttacatgc cagattaaca acctgatcag cagagacgaa gcgatacacg tagaggcgtce 93600
gtgctgcatt ttcaagaatt atatcgctgg caacaagcca tccaccgctce gcatccaage 93660
cttatttagc gaagccgteg acttggaatg tgcatttcecte cgcgcagccg caccacgcga 93720
ctctecgetta ttggatattg gcectcaatctg tagctatgtt cgttacageg ccgacagatt 93780
attgagaatg ttggacgtgc caccgattta cggcgaaccce agccccgctg ccgactttcece 93840
gctatcteta atgtccgctt caaataatac aaatttcttc gaaagaagaa gcaccgcgta 93900
ctccgggagt gtatcgaacg atctttaatt agcctgtgtg caactgtact ttctacccct 93960
acccacaaga attaataaat gaattcaaat tatcgctttt cgcaccgtgt agtttgtgat 94020
gcatccctte cccagtacct tatcagcacg gagtcgaaag gccgtacctce cgggatacac 94080
cttagaaatg cggttgaaat aactgaagct tcggcctcat tgggtatact gcgaaacacc 94140
aattcttcaa ccgctacatc gtcacgtata tcctgcatta tggggaatcg ttttaaaata 94200
ctaattctgg gecgttctgeg ctecgggcatt atagtcgcaa tgacgtgctt tatgaacttg 94260
tattcgagaa cttcgcatct cgtttttggg gggtgcaaag atcttaacaa gctgtaattg 94320
gacgcgagat ccctgttcge atcgggcata tcagccggte tctegtaatg atggccgcecce 94380
gtgatctcag gattgcaaca attcatcaac gacgaccggc cacgctcgtt atcgectcecget 94440
ttaccgcaga tagtgcccga accctgette aatgtceccta gatctattat ctcecttgcatg 94500
gatttcagtg tgtgttcgca atggaggtct gtttgacacc gaacgaagtt agacaaaaac 94560
gtgaaatagt ccatttttaa cgccgccaaa acatctctge agtagatagt cggcggaaat 94620
attctagtaa ggtcgatgat tatatcacat cccatcaata gcatgtctgt atctgaagat 94680
aacacatacg caaccgtttt ggtgtgaaag aggttagcac agatatcgtc cgcttccatce 94740
atggccacat cgacataagg gtatcccata tagcgaatgg tatccatgca gagcctatgt 94800
agaattttgg gcgtatcaga cttatcgcte catctgegtg gtcettttecg cttcecegegtt 94860
cttttgttce gegcttctee ggtatccgca ttctcecgecatt cgtegegcecga acgtacttge 94920
agccteccag aacctcectece cctegegatg cgagtagetg ctagecgectt tgctcecataa 94980
agcgttttcece catacttcga aaacccccgg tccgatacaa acaccggata atacgaccgt 95040
tggtgtaaca aacgcagcag acagtataag caccgcagcg tggcgaccga gttgtcecgact 95100
ccgtcgacct taccagggta aattttttcec agcagtccat acataacatt ccataaatcc 95160
acggcaatgg gcgtcatage cccgecggat atcgaacccg aaatgtgact tcectcactaat 95220
ccgttegecat aggcgaagtg catgcaaccg tacacgccca tggcaacttt cggagtcgca 95280
gtgtaagaga cacggggtaa tacgaatttt gaattttggg agtatctgtc aagtatattc 95340
aactcttgaa taaccacgac caggcgtagce tatccaaatg ccgaaacgtt aagccgctcecce 95400
ataaaacctt gattccacta ttcaattgtg caatagttgg attagggcag gtattcgget 95460
ctatctgttc accgtataca cgctataccg tcctttaaat tagacaaggt gecgcgtcectet 95520
aaacctataa ttcccggtag cggtataagce gacacttatt acatgectat ccaccacgtg 95580

atgcaaccca cacgattcac gttgaagaca tgtgacattt gctgtaaata tacgcaggta 95640
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acaatgtgtg cggcgaatta gacttacagc caatagtaag cgcgacataa cactaaatgg 95700
gcggecgcgac attcgagtgce ctataggaga ccgatatacg taaccacgcg tggtgcgatt 95760
gcgacccagg cteccttecgat ataagctttce cccctcacat ccggagccat ccgttagatt 95820
gactctgect cagcctatac aacgcgccaa agaacagtgt gctacggaca gaagtgacgce 95880
cgacttgagt tcacggcatc gagaccccag aaccggtcecte ggcgatggceg cgaataacta 95940
tgagcgatga acacatcata gacgatgcag gggccacttce taacgattcg cccaattcct 96000
ggaaagtcgt cttggccgga gagaaattta gaacggtatc ggctgcagta cgcgcaatag 96060
tagattctgt gaagaatccc ctaatcatat tcagcgacga cggattaatg atacagggca 96120
cgatttgcgg tcagcaaaca ttcgttecta tcgagtgege cgectttagt gaatttgaat 96180
ggcgegggte cgcggccata ttectggege taacagattc gaggcgtact ttattagacg 96240
cgtttaaatg cgacaagaaa aaagcaatcg aggtctcctt tacgttccga ggggaaccge 96300
cgtcgecgaca tctaacccag acagtcacgt atgtaactga taacggatcg ttctcecgagtg 96360
ctatcatcaa gtatgaactg tggtgcgcct cagttttatt cccgcaaaaa attcccgatg 96420
ttacgttctc agtaaacaaa cagcaattaa acaagatttt ggctatagcc gccaagagac 96480
ggcacgagca actaacattt gcgttgaaag cagaaggggg gttttatgcc ggaactgtgt 96540
gcgatgttat aagtttcgat gtagacggga gcgcaatgac tcagtatccg tataatgcca 96600
cgactgeggt ctcegtctgece ctegtettag catgcgggaa gaaaagagcec gceccgtaatg 96660
cacccgtgac tgcatatggg agcggaaaac ctttctgect cgcactggaa gacacgaccg 96720
cgttccgaaa cgtcgtacag aaaattaaaa ccggctcgge aggggcagat ttgggatttt 96780
atacggcgtg caatccaccg atgctatgcg tgcgtccgca cgcecgttcecgge agectgaccg 96840
cttttctatt ttgcaactcg gattgcatgt ctatatacga attggaggaa gcgagtgtag 96900
cggtcggcge agtaacatcg aaacgcataa acgaatattt tcccagagta tcgaccatcg 96960
attccecggaa aaggcgcceg tetteggtee tcecteggaggg ggatgggaaa ctceccttaaac 97020
ccgacggcca ataggtcteg tgtccecgegeg cggaccacag tcatgacgcg gggaggtcaa 97080
actgatataa gatgtgataa gactgcttag atttcattcg acctggttat tcggacatac 97140
atggagcccg tcgacaacgce gtcteegtta cctecgactg gecgegggaca ctgtettcat 97200
aggattgttt gcatcgaccc tccatgtaca gcaaccattg gcagcgggag gagcggcaat 97260
aggtgcataa aatgtattat ggttacgacg ggctccctgt tatcgatggce cgcacacttg 97320
accgtcaccg tattttgegt ttccgtgatt ccgtgtatag atcgaaccge agcctatcca 97380
cgctgcacta tgggcgccat cttcgcattce ctattctttt ttaacatgcg gecttactgca 97440
cgatcatcgg aaatagtgct gcectcattggce agaccgacac aatttttatg cgctctgaca 97500
gcatcaatcg ccgacacggt cgccaaacat ctagcggcta cccataagga ttacctgacg 97560
acattgcgag caatagaagt aatgtctctg ttgacttttg tcatgctcgg agctcectgate 97620
gcatcttatc attacgtctg catagcaacg tctggagacg tgacgtggaa gaccgggttt 97680
ttagttgtgg cggcagggac gattgccggce atcacggcte cgtatggaga catttcectcecct 97740
ctagccggcet ttetttcecgge gtatacggeg ttagctatte acgtggtcag agacgccagt 97800
cggtctctaa tgaacacgtg ctactaccgt gcacgtcggg aaattactgt gaacggtgca 97860
tatcgecteg gtcecgegegeg tetcecccegece agcacggacg ccgaggcgac gcgcgaagaa 97920
gacgtatcca gttacgatac gctggggggg aatattccta cgataattct gagcectcata 97980
gcggtcatcet cgattccage catagccage tttcaaaagt acatgtcgaa cgcaactaag 98040
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caccagtcaa cattgactga cacgttacgc agtatatgcg gtttcttggt gggtacaagt 98100
gtcgegatat tcecttecegte gcgectaccac gaggttcectgt tcecgtcecaat tcecttgtatta 98160
ctgttaatat tcggggcaat ggctactacc ttagccggct tcggtttact tetcgggceg 98220
acattgtttt ccgcgacagc cgcggttcectg tgctgctaca cttgtataaa tgtacgcaac 98280
gcgaatagceg gaataaagca attggcggcec geccgcagctg gtaaatgcat attaggaact 98340
gccatctecga gcatgttggt ttgcgtgtta atacaatatt cctgatcgcg gagcgattaa 98400
tttttatatc atgtgctcat agcgttcttt cgaactgcga ataaaacttt cgtggctact 98460
aaaggggcct atcgtgggtt tatgcgetgt cgaaaacatg aaagggccga tttaaagcta 98520
agttgcgcag gcagaggcca ctccatatac gctcectcecggag acgcggcteg cacgcecaget 98580
gaaatatttt ccccatgcac gcgtcacgeg cgttgcgage tttggggtgg acgagactct 98640
tatttgtegt tttatttteg ggccgegtcee taagcgctag cattaacccce gatctagcta 98700
caccceeggt cattgettte aacccgtcaa gtattcecgge cgatgatggg cctttggcca 98760
aagttcctge atccccgecg gcaggggaga aagaggagag ccacaagaat gcaagcgacg 98820
cgcgtaggat gectagtata gtttgcgata aagaagaagt tttcegttttce ctgaacaaga 98880
ccgggegttt cgtgtgcact cttaagatcg cccctcecte cgacaacgaa tggtcgaact 98940
ttgctectgga ccttatttte aatccgatcg aataccatge taatgagaag aacgtggaag 99000
cagcgegtat tgctggcecte tatggggtgce ccggatcaga ttacgectac ccgcgtectt 99060
ctgaattaat ctcttctatt cggcgagacc cccaagggac cttttggaca agcccatcgg 99120
cacatggaga caagtacttc atatggctaa acaaaacgac gaatacgatg ggcgtggaaa 99180
ttaggaacgt cgactacgca gacaacggtt acatccaagt tgccatgcgg gatcctttca 99240
atcggecttt actagataag cacgtgtaca tccgcgtgtg tcaacgacce gecteggteg 99300
acgttctage cccceccegte ctcagtggeg ataagtacaa ggcttcatge atcgttagge 99360
atttttatcc accgggctcecc gtctatgtgt tctggaggca agatgggaat atcgttacac 99420
cacgtaagga cacggacgga agtttttggt ggtttgaatc agcccgggga gccaccctgg 99480
tatctacgat aacgctgggc aactcggcca tcgaccctcee tcccaagatt tcatgtctgg 99540
tagcctggaa gcagggaaat atgatgagta ctacgaacgce cactgcaatc ccgaccgtat 99600
atcatcatcc ccggatatcce ctggcetttca aagatgggta tgcaatatgt actacgcaat 99660
gtgtgcecgtt cggaattacce atacgatggt tagtacacga tgaacccaaa cctaatacaa 99720
cttatgatac tgtggttaca ggtctttgca ggaccctcaa gcggcataga aatatcatca 99780
gccgaatatt actccaagat gactggcaga aaacaaagta tacatgtcgt ctcatcggct 99840
atcctttecga cgaagacaaa tttcaagctt tcgattactt cgacgcgacg ccatcgacga 99900
gggggtcceec catggttcte gcgatagegg ctgttgtggg actagctttg attttgggaa 99960
tgggtacact cctgacggct ctgtgtttct acgccteccgg gaaaaaatac atattacttt 100020
cgtcecgteta gtttgeggtyg acattgatct ggctcattat atgccccgag ctcecttgtaac 100080
atcgcggacg cgatttcegt agtaggcaca tctcaaatgce aaaagcggca tgtcaaccgt 100140
ataggtacat ccggccctge ttacagtcgg tagggcatat atccaccgga aaacttcage 100200
tttagactcce tcaggtgatg aggaatagta tgtaaccctce tagcagtacg gtatttctaa 100260
aaaaaggtag atccttttecc acacggcaca gactaaataa cgtacactac acaggttctce 100320
tcgaacttcg tttggaccgg aattattccce tcggcagege ctaaaaagca aacctctaga 100380
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gtagataagt

aggtacacgc

aaggttgteg

cggtaacaat

tctatatage

cecgegacttyg

acacaaacgt

tcttactgty

catgtcecetyg

gegegegatg

cagcaagcett

ctccacggac

acgccecact

ccageggecyg

tcgtctagaa

gaaataaacg

accgegegeg

tttactttat

gecgecacga

ttcgggggge

tgccggaatce

agggagggtt

tgacgtagat

aggeggggag

ttcactggte

caagcatcta

aactcgtgeg

gttcatggte

acgtctcaat

catgttgagg

tacaggcege

geccatgtga

ggcccagett

aaagtcgetce

cattagccac

tatcgacgta

ttgaataagc

tttegegagt

caatgctget

gegtceteate

gtcagtgaac

gaccccagece

gacccegegyg

tttagaaatc

tactcggtec

gtcgcagtac

tcgegtteag

ttcgtcatca

gagtccggta

gggagcaacg

gtcgacttta

gccaatagca

gecgcaggac

cgcccattga

cgtegegaat

cgagagaccg

ttcaaaaaaa

acatcagagg

tgcttgegea

gtttcgggga

gccaatcecyg

gngCthgt

geegtagteg

tcttgagtga

tegecccegt

acgactgagt

tgtttgaacc

ggaaatagct

gttgagttag

atatattgac

gatacttcac

acaagagggg

tccgatggta

dgggeccegag

accgeccacyg

tcggcactag

tctgtecegt

tggaacggtt

tcacgtctag

tctaaataat

ctaggectte

acgcacgaac

gtcegttgaa

gaatatgact

ttaaatatgt

gtgggctgct

gatgcccecyg

cagctacggt

catgtectca

ctaccgaget

ctcatgecgaa

gcaacgtett

cggtggccgt

gtatcgtege

attacgaagt

agcattagag

acacaggcgyg

tcatcgtcaa

cggettttygyg

cegtactggyg

tcgtagaage

ccgatgcggg

gtgtcgggga

agtgcatagt

cctctaccca

cacctcectt

agagcgccac

ccceccaggaa

ccatgeegec

agcggtaatt

tttctggget

ctaaaacggt

gggaactcac

ggccgaagac

tatacaacgt

gegecgttac

cccgaatete

tcttgaccaa

tcggategea

tcatgtaaga

tttgttecac

agagtttaac

aagtggctge

gegagtacceyg

aagtatgatg

ccggatgatg

gttgttatge

cgtgctaget

cgaatggatc

agaagcccta

aattctaatc

ccgactacge

cgactgeeeg

ttcgataatc

ttatacggee

tagcacttat

ggtacgataa

cctgegcaaa

gcgtggaccg

agatccgaca

acaaccattc

cgaaggctec

gecggagataa

gaagatggac

cgcacgette

agccgcgggt

cgtggattee

gcactggaac

ctgcagecat

caaaagacca

gettegecac

tccgataaaa

ggctteggea

gttagggcac

ccttacataa

atcatcgggt

tcgccaacat

ggcgttacga

ggtCthggC

ggcctgataa

ggctggaaag

ggaagcgtcg

gegectaceg

tacaatcgeg

tccectacte

gacgagacca

ggttgtacga

tcgetgtttyg

ggtttaggcet

gatacgtgcet

gaagctatcg

gatagtagaa

aggacctgta

agggacgcece

attctctcaa

ttattctatc

atttacgcgyg

atttcegtta

gteggtgect

gecacggegt

ctttcaatcg

gecatctgtge

gttagcgage

tgtccattag

gattgctggg

tggtaggtga

gtgtcagcce

cgtttetgtt

accgcatacce

accaacgcca

gegeagcacg

tggcataaca

agggccaaaa

gegegeagat

ctcagcaata

ctcatgtagt

ctgagataca

ttaatgatag

gaaccggcac

cacctettga

ctaagggacyg

tttgcgggat

acgaatacgt

aaatacggtce

ccgaagacga

catctgageg

tcgggatege

cattctctta

atagttgtat

cccgacataa

cgecegttege

caacgtgegt

ccgecatatg

gtacttctet

atggcagegt

gcagagaaac

ccgegetatyg

ccgtaacegt

ccaaaaggcg

tgcacatatc

aaaaagtggce

gggtcccatt

actgagcggg

aggcaggcgc

gegagtettyg

cegtegactt

acgtgcacga

gccggagagce

cgttaaagac

caatagcgac

tccacaaage

tcgtagtgte

atacggtatc

ctaacacgtce

gttgcaagceg

aggcgtattt

gtgcattatc

ggtaaaagag

ggcatccate

ccgacgcacyg

100440

100500

100560

100620

100680

100740

100800

100860

100920

100980

101040

101100

101160

101220

101280

101340

101400

101460

101520

101580

101640

101700

101760

101820

101880

101940

102000

102060

102120

102180

102240

102300

102360

102420

102480

102540

102600

102660

102720

102780
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agtcagcttce ttttttttca tacggcgcge aatgcgegceg cggtagggcce tcegtatacte 102840
ttccgaggca tceccectaacyg cgaggtagac gacgatacat tccggaactt tgttagaagg 102900
agcgtegege aacagcegttt gtcgcaaage agagagaaat cctgagggga gcacttctac 102960
gagcgcgtet tcettgagcecte ggatacccga aagagatgta cccgttgttt ccgatagetg 103020
acacgggtac tcctggacgce gegtcecggcga acctcgtgac cgggaattta acgccaacga 103080
atccgtetece ggctegggag aagttggcegt aaacaactce ggcgacatge tagcgcaage 103140
atatcggtcce atcggaatct atacagatta ggcgcagtac ggaaaggccg acttttggga 103200
cgcgaagtgg ccagaagcat cgctttecctt agcacaacta ttcttaaatg cgatgcttac 103260
tcagggcgga ttgatagtcc cgcccatacg gcgcgtcace acgatctgca cgccgetceceg 103320
tgcgettttt ttttaccggt cecgttttttt gaagatcgce tcecttegcat cttctaacac 103380
atcctgcage gaggctageg tgccgagaag gttatacccg ctcecggaggcg gtactagett 103440
tagagcttcce aactctccat tettcectecte tcecacgaate gcectgtcegcaa tgccgteggg 103500
cgggtctect cgctcaaatt ccaattctaa atactccata gecgtegtcege ggtcggctat 103560
atattcatct acgctaacag gtcgatacaa gcctttacat acgtagcaca ggtggcggta 103620
tagcttaaac gtttccgacc aaacgtctac agcgaggtcg tggtacatgg cggcgatcgt 103680
gaggtgcgeg acgccgatat tcaaatgccc tagcagacgt tgcagaacaa tggtagtgge 103740
taccacggtt gcggttaagg tgtctcccga ctcgatatct ctctcatteg ccgaggtget 103800
gcgegatacg aactcgttca taagctccgt aagcgcagat ctagtagcga cataagcccce 103860
gacgaaagtc tccecctagcg gcgegcecccece ggtaccataa gaagctgatt ccaatctcecce 103920
caggcacatt ccttccgcat aaagaacatc gaggctctce attgggagcect ttttatgacc 103980
acggcctage agtcgcgceccce acgcgcgaac acgattaget ttgaaacggt gaagcattcecg 104040
acccgacgaa acatacagga actgcgcggce gatactagca gccacacatc ccacagtaac 104100
gcacgacgat agcatttcaa gttcecttcttt cgtcacagac accgtgtcag acgacactct 104160
cgacaataaa aacacttctg cccgtagcat agcggcagcg gcatagcgca ctgcactttt 104220
acacttcgat cccaaaatgc aacggagttc tggccagtac gccagagagce cgtaggaagce 104280
acgtaaaatt gcagcagcgg ggcccttcege cttacggata gcgcecgectt caaacatttt 104340
agcgtcaccce gtaggaacgce gtggcaaaga cgacaataat ttggcgcgac cgaatttgga 104400
aaagcceccct ttatgtatcce tcaccgctag ctccaaagee gaggtaatta agaaaataat 104460
agcgtettte tgattcaget cgccagacac tacggcactce ctcagggcat ctatcccgag 104520
gcagagaata agcgcgtgtg cttgcttecge cgtcegttte caggcgagag cgecttttgg 104580
tggcgceggac gtatacatat cccccttgge atagtctgat ctgctgtcag aatgccaaag 104640
tggaccgtce ccgaaagtat tgcccegggt atgtagtaat ttgtcecttcte gtatagecte 104700
gactcgaggce acgggttcca acagccgccg caacggaatg aacgtgccaa ggctctcgat 104760
aaacgtcgga ctcgtgcectt cgaccttgat gctattgaga tcgggttcecgg ccgataaagg 104820
ggaagggacc gtgtaagcag atacgacccg ctcgtaaggce cgtaaatcgt catcatctcc 104880
cgaaaagctg tcgcttccca gagattgact cttttcteta gacgatgcac ccgagecttt 104940
acttatccag ttctgtttta agtcagacgg cgcacgctce aagctgctgt cgcgattaaa 105000
tgaggttcga tcectcatgac cgccggetcet cggtcecctege ctgcegtgacg atccgeggeg 105060

tcgtececgege acgcgceccag accgagcecge atgtgtgtat teccccceccecte tagatgatcet 105120
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tcctcectaaac

cgaagaccgg

tctagatgac

gtcgegegac

gtgcgtatga

ccgaggttta

ctccaaaggyg

gegacgacte

atcgtegtag

cgataatcgg

ctgtegetge

cacaactcac

atcgaacgge

cggtaacgaa

ttttaactac

ttacattgtyg

ccgcaacatce

geecgetetet

cagctttgat

tgcaggcggg

cagtccgagt

cccttecaact

tcgtaattgg

ggcttegagt

tcttgegaac

tgacctgeeg

tgccaaagca

ttccatcgaa

tgggggecge

tttctetteg

ttcgtataag

ccgagataac

gcggttcgga

caaagagaac

gcetttcaaty

ttcgatcteg

tcteegegte

cgctattcac

gtcggagcgc

tcaccgtege

tggacccatce

ccagaacccce

gaccteccgac

gecatccegge

gcactagegt

gatctcgacy

cgtctatecee

gtagatccgg

ttegtetety

acacgegttt

tcttgaccga

cggcaaagta

ggaaccgtag

gtaaatataa

aaaatcgtac

cgagcagcag

getttcacga

cececegegety

ttgatgcact

getgtcaaag

tcggaccgta

atcacaacgc

tgccaatcge

cgcegegata

cttgecegett

acgcacatat

cgacaataac

aagaattttt

gggacttcca

gacgccgeat

tgcccattaa

agggacggge

ggattcggat

gaggcagatt

ccgcggagga

geggataagt

gccatccate

tctegetact

gaccgggggt

gttttccata

ttctggateg

tagaataatg

gtctagacct

ctgaacgatc

tgcgatgacyg

atgcgtctat

gaaaagtatc

cagagctect

atggtcccac

tagttcecgeg

catccecatg

ngngCCgt

ctatatcgac

taaaatcatt

cgtegeatca

cgatatccte

tagtcccatg

atgatcgegyg

ggaatagata

gcataccecyg

cgtaattttyg

cgtggttaaa

accgcaggtyg

catctettgt

cccggtaata

cgcatecgega

cgcaaagtag

gaatctcegt

tccegeaatyg

ctaggactte

tcggaaagca

cctetgtaaa

ttggggacgg

getecgegcea

tgtccgaatce

cegtactgte

tgcttagtag

atagttacca

ttttgagcga

ttgggatctyg

atggcgacct

cgtgegcacy

aggtctcgac

cgaagagegt

acgcctagac

cgcatcacge

tcgaatgtag

atatccatca

gtgtatgett

cgttacataa

acggtgtaga

ccatcgeegt

cgegttecat

tattagetgt

agtattacat

ggcaatcgeyg

gccacacgac

tcttggaggg

cgceggatgec

ctcttcecact

tgttcttaat

aataaccggt

tgcaaataag

aaccgaaagg

cgececeggeyg

gggttegtte

agtgacatag

aacataaaca

ttegtttaga

gctaggagag

cgagaacaag

atccagtteg

aagcgaaatt

tctegtttga

caaacagtcc

gcggcgagca

cgececcgeeee

cgggaacttyg

cgatctetet

gacttagggt

tcagagccat

ctagcgttte

ctcgatgagyg

ceccteccgat

gaagacctte

ggtacatcce

ccaataaacc

gtctctagge

gccatgttat

tcteggaccey

gccageatte

ctcattttat

tgagaagggg

cgcttttacy

caccgtttac

ggcccgggat

gggCngCCt

tgcatgagag

ctaggegegt

aactcgcatce

teggeggegy

tgaaataaac

ttttgecttt

tataaatgca

atagatcgee

getecctgee

gatttttcte

ggcaagcegt

tttatcgeey

acggacagta

tctacgttta

tgcaagagce

ttgatcgaaa

gagcaaagag

gtcattcegt

tctegactee

actaccgata

agtagtggcg

tatctaccgyg

ttcccatate

tcgagectat

gatgtegeceg

cgtctgteat

ctctgegata

gecegtttaga

gtceegtatg

cttgtcegtt

gatcgtacgt

agggacttcg

aaccggttet

gecttecegt

acggtgecta

dcgcgaggaa

tacaacattg

cgttegegge

gtgtagaatc

tcccagegeyg

agtacacttce

ttgctaaaaa

gcatcaccegg

ttaacgcacyg

actgaaagtyg

tcctetgact

tatacagaag

ggggcgtctc

taagataaca

tagcttccaa

cctttgttaa

tatatgccca

gggttgcatg

gtttttecag

tgttgtacaa

atggagcact

tttcgctaaa

ttacgggege

cecggteccat

ctttatgtga

acgtgaagtce

agtgctcteg

cggcegacagt

105180

105240

105300

105360

105420

105480

105540

105600

105660

105720

105780

105840

105900

105960

106020

106080

106140

106200

106260

106320

106380

106440

106500

106560

106620

106680

106740

106800

106860

106920

106980

107040

107100

107160

107220

107280

107340

107400

107460

107520
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ccggactect ccgataattt tegcgtacat gcectcagett catccaatag gtttgecccet 107580
tcttgaatcg tgatcttgat tatagccctg gcgaggaatt cctcegagctce cgcattggte 107640
ctecggggegt tccgacgcca aagggaaagce gctcecccctat atgcatggta ctgggccaca 107700
gcagctacgg ctccgcagaa tatacgctecg ttatagacga gcegtgtttga tcgcecaggta 107760
ctagttgctg acgccggagt cgtactaaag gcaaatttce ctttttctat tgccectgget 107820
ccgggtttgg cacgaacttt ggaggacagc gactcceccte tttgggttte cgatgaggaa 107880
tcttttettt cgatctttac agatctgegt ctttgtaatg aatgagacgg gggggagatc 107940
cggtceggeg actcegttett ggacgaatct cgtcgagege gggtcgacga tatatgggca 108000
ctattatccg gtgacgtgeg catagttgag cgacgtcgac tcgacttacg tctatccgaa 108060
tctececcattg tatctcecgtat taggcagceccg attacagacg cgacgggccg ttacgtttca 108120
ccgtgttgeg tectcecgacac tgatcaagct gttcacggca atgacattcect tatacgggaa 108180
cagtagcgcce cacgcccaca cgatcttacce agccgtcate gaacatactt geccgtgaata 108240
gtcggaagca tgcatggtac gacccggcca agagggcgga gattaccgcece accagaccta 108300
gataaaaaag gaccgagaag ccagaagaaa aggctataga cacgcctacg gcggaacacg 108360
tagattccca gaaatttecct gecacggcga tcggcecttee cgaatcgatce gaagtagcectce 108420
gcgactccac gagggacgca attacgcaaa ttaacacttt acagaccaca tgatggatgt 108480
cggacaaacc catccctgeg gtaacgettt ggaaaagatg tcctcecgcacg cgtcggggge 108540
tcegtggege atgcagttet ccgtcecgatga agcgatatat gcgaggaacc cagaaggttg 108600
gacctgttat atagaagaac gcgacccgceg ctgtcttcecge gttatcaacg actgtgcgat 108660
ctegttgecce aaacgcgatg ttaagcggaa gtatgaaata tgtgcgttag atctaggtgt 108720
acgagtggca gttcctcgga attatgtcegt tgtgctggeg aaattgacgg acccggatcce 108780
aacgtctecgg ggcgtacceg taatccgegt tgccaatgga ctaatagatt ctggatacag 108840
ggggaacgtt cgagtggtac ttttgtacga agcagcttgc accattccta aaaacgggct 108900
ggttatacgt ctggcgctcg tgcagttgge ctatccggat ttcaacagtc gecgtgetttt 108960
tgaccteget gatatcacge cccacttgga ttgcgggect aacttttcecga tgtcgattge 109020
aaccgctgcet aaatcgcaca gegctcaggce tcgaccgcta ttgccccecctg geggcecgagaa 109080
actatggccg ggaaccgggt gtcgggcact cgtcectgtttg tacagcgatc gegtgtcecteg 109140
ggcaactcat tataacactt tagacagcaa tgtcatattt gccgtaaggt acaatgattc 109200
tacgaccgtt atcggcttaa aagatgtccc gaagtatgtg cataaaacat ttgtacggtt 109260
ttatacatcc ggtcaatttg caacgttcgt tcctttttac gagacattta atacaaagcg 109320
gcacgaagat gcggcttacg atatattcgce tccgagcgac attgtattgg aatcaatgtc 109380
ttctgtaact atcgcgatac agcagcgata tgcatgtgcg gataagtcaa tggttecttg 109440
gatcttcgga cggtcgtcca tgaatttgeg cgggttgatt atttccccat ctaggtggat 109500
gcccgatteg tggttaacge tgactttatg caacttaacg gaagcaaaag cgaccattaa 109560
acgcggagat aggatcgccc agctgttgtt agtcaatcag gaagccgctg cgttgettece 109620
aacggaaggc ggcacggctg cgctgttceccee tacagtaggt aaatgccgtce gtcccecgcage 109680
gtcecgecggaa gctaagtgga gggaaacggce agcattcgat acggaatcgg gcaggagcga 109740
gagagagtgt gccggcttcg ggtcgagegg gcaataatgt atagttgegce acgattacat 109800

acaaaacaat aaacacgaac accacgctgc gttctggaca atcagtttat tcagttacac 109860
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agtccggtaa catgcccteg ttgactccac atgtcttage ccttcectaccg cttceecttac 109920
ttacatcaca tgacgttgca catgccgcett gctecggette agagtgcggce ggcgaaggta 109980
gcccteccac ccgaccgtaa atatctgectce cactttegte ceccgcagtta cgggggtcag 110040
tagcttecga tagctctaag tttteegttt cgggacacge ggccaacgct tcgagegage 110100
aatcatttgg ggaagatttt aagcctaacg ctctttceccac tagagcgata tcattcatag 110160
cagtctectgt agcagcagtt atttgtatcg cgtgttctac gaaggcatcc gttcecgtecceg 110220
tgccgacaga catgtagatc tgcaagaggg cggcggcaca cgtgtccacc attcgetgeg 110280
catttttgcg atgggtcteg acgaccgcegt cgagcccagg ggttecttgt cccgaaacat 110340
gacgagatag gcaatcgaga ttacggagac acgcactgta cattctagcc aacgactgge 110400
cacgaaccag ttttcgcact ccgtcggcag acaatatcge catttctaat gtgatgggeg 110460
tggggagcat aagattgacg gcttgtaccg cctccctgaa acgatgcata actctgtcgg 110520
aggaagacga ggtagacagt gctgtgtatt ccggctgaat ttttctagag cgccttcectta 110580
acccggegtg cattgtggec aaatcttcta ttatgtccga tataccggag gatgccgacce 110640
ctgggatcaa agttttgttt geccgttgatg gttgcgecegt ctegttcectee cttgcactte 110700
ttacgggtca ggtcccatct atcaatcccg tctacgttat cagccactgg gatccecgggca 110760
atcgtttgtt agatgtcctt tgccaccgceg cagacgatcg cgactgcgga agaataccga 110820
atgaacgagg agatttaaac gcggtctccg accctctaaa agtagagttt tgccttcectca 110880
gtcaaatgac acgcggtttg ggcggcgcceg atttaaaatt gcggacgcga gcgatattcg 110940
tgtgceggtt tacttcgcat tccgagatta actccategt ggcettctata gettecggag 111000
cgcctattca aacagactta ttaatagcca ccctctecga atatgacaca tttcecgectac 111060
atgatgactt caacatcgcc ctccacatct ctctcecgectg tttatcgcaa aagcgecgca 111120
atgggaaaga gccggcaaaa tcaccggatc gaaatctgct atcgattatg gecgggaacct 111180
tttctggagg tcggcgeggt ctageceggge tgtatttaca atacgagcaa aaagtcaccg 111240
cggcctaccg acgtgtatat ggggggtcga cgacgacagce gttctggtac gtgtctaaat 111300
ttggaccgga agaaaagagc ctggtcettgg cgctacgtta ttaccttttg caagctcagg 111360
ccgaacctac tgggattgct acgggttacg atttacaggce cataaaagat atctgcgaca 111420
cgtacgetgt acccgtagag gccaatccta ccgggtttte gacggcagac ttgacatcgt 111480
ttgccagatt atcgcgttte tgttgcegtga gcaattatge caacggtccce gtagectaggg 111540
cgttteeccct atacgtggaa cacagaattg cagccgacgt gacagaagtg gatgcattga 111600
aagagtatat agaaagagac cggtccgggt taaagatttc ggatttggaa tttgtcaaat 111660
atatttactt ggcttacttc gagtgctaca atcgtgctca attaagacgt catttgcgag 111720
acgtgaccgt gecgttgtcec gaagaagatg tctacaaacg ctcegtcectcetg gggaaacacg 111780
cagtcgataa tttctttacg catgtgagat ccagactaaa cgtgaacgat cacatagcat 111840
gtaacgtatc tccggatcaa gtggaaatgg gaaacgtttt gacccgagca ttttgtaggg 111900
ccaggaccta tccaccgagt accatggaaa gcgatgcgceg tttcaccggg atttgcgaac 111960
cctegteggt gattataaag cgtctggatg ccctagaatce gacattacac aaatacggat 112020
ggcecgcgege acggtctgaa acagttaaca tgatgtcaga gtgcgcgaat ttgcccatcg 112080
cttcatctge cgatagtctt aggccacccg gcctgceget agaacatcca ggcactcatt 112140
gcecggggtgyg tecaatgate gtaaagcegec tactageget agtatccgca gatgcacgtg 112200

tcggggacat aggaccgaca aacatgctca ccggcattcg ggaatcggece gtcaagggece 112260
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ctcttecgat ttaccggata ggcatgtcca aaggcaaaca agcegtttgece gtgatggtgg 112320
ccgattgttg ggacaaaatc atcccgtcte cgggaattgt gaaagcccat ctctctaaac 112380
tcggcagatce cggtagagcec cccgaagacg atgtgatcge ccgagatatt ttttttacat 112440
cagaacttga gcgagtcacg ggccatgctg cggaactgce gtactttacc tgcggecctg 112500
ccgaagaaca acagtacata aatcgcaacg aagtgttcaa tgacaatctt attgtgggga 112560
acataatcct ggatgtcgat gtgcacttac gaaccccegt acccgtcaaa cttttgcatg 112620
tggcaatgag aggttttagg accggtgcgc tcaaagcgtt gtctctatta cttccaaaag 112680
caaaaataga tcacggctcg tacccgtgct acttttacaa aacctcgtgce aagaaatctce 112740
gagtcgtgca cgtaaaacat tggatgtcgt ctactaccga cttecgctcectce gactgcgacg 112800
gtcecegeegt cgaaagtgca gactgcgaac tagaaatggg cttcgatgac ccgttactta 112860
tggatcaaat tgatgattcc atcagtagat gtgagtcaga tgcatcaagt ttgccgtcgg 112920
acgccgatct gecttgtaac tgtcacgaaa aaataggatt gcgggtctge attceggtge 112980
cgccceecegta tcectactcecgta ggtagcagaa caatgagegg tcectggctagg gtactgcaac 113040
aatcggttct gttagaacgt agtttcegtag aacctatcgg ttcecgtatctce aaaaactatg 113100
atatagttga tagcggagta tatggtcacg gtcgcagctt gcggcttcect ttttttggeca 113160
agatagacga gaccgggctt atatcaggcc gcctgcttee gttttgegtg ataccggage 113220
gctgeggtga cgcagaacag ttegttetgt ctcatttaca gectaaaacc tttcacttcece 113280
acagtcccat gecccgaagaa gatcacgcegt ctgtagttcect gaagggcecta ggcggagagt 113340
atgccggatt ctttgaaaaa aaaatcacga tcaatagaga tacgtttttc ggaatcagat 113400
tatccttage ggtagctetyg aaagccaggg gggttgacat taacgactct geggcaatcg 113460
tatcattcgt aacggagcac attttagatg acataattca gtacatgcat gaccacatac 113520
ccgatcacgce tgcggaatat aatcacgttt ctgtttegtg ctgcgtcatt agaccagatt 113580
ggatcctett gcagctaatg gccaataaaa cattgggacg cgctcacggg tttacgtgeg 113640
tgaggtttaa gcatacaaga acgactcgaa tgagttcgcg ttcecgtatttg tectttaaaca 113700
tcgacgcaca tggtaggttg tgcgegtgtg tgattcagca gtgttttgceg geccaagtgtg 113760
gaaacaataa actccgtact ctttttacgg tggatgtcga ttcgaaatgc caggcagaac 113820
atcgatagcce ctttcgggaa ttatactctg catctcgaca tacgccatcg ctttggtgat 113880
ctacacgacg atgatagcta aacacggttc tgggtgcatc tatgccgtcecce tggtagacag 113940
cgatcatcgce gatgccaaaa attttacatg ggagccatac aattctacac tggtatacac 114000
gccgetgggyg aataaattac cattggacgg aggatttgge ggttttageg atgtatgtaa 114060
cacatatctg atcaacgcga cggatttatt cggacgcgcg tctcacgcegt ccgccaagte 114120
gaaaatccgt tcggtggtag gaacgcgcaa ttgcgcagec tacttttgga agacgcatat 114180
acaagccttg accttttecec taagttcecgta cattatgttt tgcgtcatta gagaatggag 114240
acgcatgttt ggggtggtgc gatctgaaaa cgacagaata ccgccgacga cgtacacgaa 114300
gaattatact gccagggtaa tcgctaacgg attgctaaaa acggtatata ctagaatgtc 114360
tgaatttatg tgcgagatta ctatatacaa aaattctatg tgcagaatat ttacagacga 114420
ccectateteg tttatcttac gtcacccttt ggctgcgatt ctecttataa ccgagegget 114480
cataaggctc ggcgcacagt gtctgtgtgt actaacggta tcgatttttt ttgtaccgtg 114540

taaaatagtt ttatcgaaat ggttcttgtc tatcaccgga gttttcttag gaatcgttat 114600
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ttgcaccgag

agaagttgcc

cgctgtatgt

cgtgttatte

tgccctgtte

tcgegeggat

cectegggty

cgegectcaa

ttgtcagact

ttcaagaaca

gccaattcaa

accteggect

gacactcgag

gttgacctgt

gecacggtece

cccagatcta

ttagcgggag

agaatgcgtyg

gttaggctee

ctgaagcteg

gectcagtac

tggcaatatt

acctcattge

gcattggaga

cgtttaatga

ctgaaactcg

atgctgagaa

ctatcgegta

atagatcctce

cattacgtag

tgtaccctta

atgtaaccta

aaacttaaat

cttagectgt

accgaaggaa

cctatcactt

ccagggegat

gcagattecge

ttcatcagaa

gtctttagag

atgggectge

ccagccccca

tccaattget

atggttaccc

gggegtgegt

gtgacacgct

tacgcggtat

ggaaaatgtce

acgattttac

cgteegegtt

accccececcat

cgaaatatag

gctacaacgt

gegagtctga

ccaaacattt

cgggaaaaag

agcatcggeg

accctcatte

gtaacctete

acatgatttc

tggcattcte

tgcttcaaga

tggegtetge

gcgcecgagga

accatgaccc

cacccataat

gatccgccac

ttcatcgeat

ggggatacat

acgcgcatge

tgcctgttta

ctacagacgg

aaagacaccg

gtgctttcga

ataagccatce

cattgaacaa

cgcagacaca

ataagtaaat

gegeaggttt

tcattggcat

tgatagaccc

aaacccagca

gegectecat

tcatcgttac

acctacccta

aaccgcgaga

tctacagcag

agtgggagct

agaggaagaa

gaatgctatt

cgaagaaccg

aagcttgece

gagttcggga

gatcgaacgg

tgcatcccat

gcaacggcat

geggggaget

agcacccgge

tgtgcaggag

dagagagcegce

ctgtaccgga

dggaccggag

dgcgcegegaa

aaccctggea

tattttcagg

gatgtgtaga

ggacgatatc

gatgatgtat

gagagagtat

aaaaacgtgt

cgtacacgge

gcaattttgt

atattcaatt

caccgagtag

gcaatcgcat

gttetegagt

actaattaac

agtcttectt

gatttccgac

gtctgtcagt

gggaccggct

gaacggcgtg

aatctccage

cctegtgega

aaacattagt

ccttataaat

cgtattagat

ttetetegty

tccttagatg

gagacagcce

tegtteatet

ctcgacateg

aaacgaatgc

caatgtctga

tatgaaatcg

cgcacgttag

catgacgagg

aagagcccge

gaacttaacyg

aatttccgea

aaaagtgggg

cttagaaaga

getgtgttge

tggctgaaat

acggegggtyg

aatggtacag

gecgatteat

cgcgtgtegg

actcctggtyg

tccgacagag

aggtacttte

attcttcaat

ggacatgaac

gaaaacgaag

ttgaaatcca

attcttatga

atgccgtgag

cgagttecta

gtgtgattag

actatggaca

gaaaaacctg

getgtecegt

atagtcatca

tatgaacgag

ggccaagect

ggttccaatg

aaactacacg

attgggacga

aaagcggcga

gegacgcaat

ccaaatctca

aaaaggcaga

gtttggcagt

atacggaaac

ccgecaaaat

attctegete

aaagcagaca

tgtcgaaaag

cgatgctaca

cttctagcaa

catacgggtce

cgttcgaaaa

ggggcgaaaa

tacactctgt

ccgtettaga

acaaacggtce

tgaccttatg

gtagaaaaga

aatgtatggce

cgtgcaattt

gatgcaattc

agetttattt

agcgtgegtt

gacctgaaat

agtaggcaaa

atgataagca

tgctgaagtt

tctecgtgaa

aatgaaattg

cttecttgey

tcatgtttge

tcggtgcaca

aagttctgta

cgctecagat

cctatttgea

agtcattecge

ggtttgcegt

tataatgagt

actgaaagaa

tgaaagatca

tgcaggcgag

acggtgtgat

ttcggecact

gcgggaccgt

acacgatctt

acgacgccac

cttttececte

gegeagtece

acgagagaaa

aaaccgctygyg

tcagataacyg

tagacctaga

cttagttgeg

tctaaaactyg

taatctcaag

gttaggagac

cttaattttg

tagttccatg

gggtatattg

atatattagce

cgegtttgat

gatatccatt

ttattttaca

tgcacgcacy

ttcaggagaa

ctggagccecyg

ctcteteatg

tetgeggggy

tcgaaagaca

gcagcgatceg

114660

114720

114780

114840

114900

114960

115020

115080

115140

115200

115260

115320

115380

115440

115500

115560

115620

115680

115740

115800

115860

115920

115980

116040

116100

116160

116220

116280

116340

116400

116460

116520

116580

116640

116700

116760

116820

116880

116940

117000
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gtaaggaacc

acggccaaaa

gctacccaaa

caaccteeeg

gcgactatte

cecegtetggy

ctacaatgca

ccatcccetta

gaaaaactta

tctacagtgt

gtacgtttgg

agctacggge

ggcagcgtgt

gtctgagaac

acggactggt

cgactcactyg

cgaaaataag

atcgcagtge

ctaccatttce

tggcaacceyg

tcaggttege

aatgtaagtg

atctacgtge

cgccacaatg

gcaggcaaaa

cagacgecte

tctgtaggta

aaatgggaag

taaggatgtg

gacgcattce

ggtgagacac

gagttcgggg

gcacaaagga

tccaaaggaa

tagcgcaagg

gcgacatace

gctccaateyg

catgaaacat

catgtgttgt

acagtagttc

accaagcgtyg

gcagtatcct

tcagtacact

cataaacgtt

ttggagegte

tggtcatget

cgtccacgta

tataacaccc

ccaatggegyg

caagtgatcg

gaacatgtgt

aaatcgtega

atgtcccaat

cgattgacag

gatgaaaact

ttttegeteg

agagctattce

agcatttatt

cgataacaat

ctacgceggt

gtagtaacac

agtgaggttc

cgtttttege

aagttgtttyg

aaagcgacgt

tatgctgeca

aagaatccaa

acaaactgtg

tcccagtgag

getgtaatat

attgattcta

agcagttggt

aataatgttt

ctgaggacaa

gtatcgctta

gccgaaaaaa

aattcttgtyg

gccgacaaca

cttaggtagt

gtcaaacgat

ttcgcagata

gtttattggg

agtcggtgag

cgatgtagag

agacgggaca

ccacgtgecyg

ggcagaaacc

aaagtacagc

ctcegttage

catgtgecege

cgacttteca

geggtgecte

gcgaccaatyg

acagcatgge

agtgttggag

gcgagtacgg

ggtttataca

tcatttacge

atagcgttga

ctaaagaaaa

ccgcatatgt

gcgcgggtat

tcatgcaage

agtgggggga

gecagegect

ggtaccaatc

tttgcgtggg

atagtagtat

gaggcgtcgc

tgatagcaag

taattgcatg

cgatgcacgt

aaacgagttc

agttttteat

atttgcgcac

ctggaccecee

aacggtgtct

atgtttctac

ceggtgeteg

gacgacgttyg

cceceeggegt

agttctcteg

tcgtaattgg

actagtcgec

tgagtgtgta

acgtgegece

tgaaccgtca

aattgacgtg

atccgttatt

cgegttette

gtatatcgeg

cgagtegect

tatagaggga

atcggetttt

acactgaata

ttetegggtt

ataccaattg

gatctaatac

ccacatacta

ttgcgegtea

tgggacgcag

atccatcaag

accctettec

tgttctgacy

gttggcgact

tacgtttacg

cccataattce

ttgtaaaacg

tctacttatt

aatcagaatg

tegtgeceeyg

gggetttgta

aaaagtggat

aatcggatge

atcccegeta

tgtatcccca

ctaggaacca

gagaagaacg

ccgtgaccat

gegtgaggag

gggtgagcca

cgcagegetyg

cggtgeattt

ggtaacacgt

agcggtggcea

gettcacegg

cegteegect

cctegttegt

tttggattgg

tatagaatga

ttttcteatg

ctgtgtttte

agcgctgeceg

aaaacgaatc

cgtatgtata

cgagagctag

gggagtagtg

acgctcetact

tcaatcgete

tgtaagtgga

tagcaatcac

cattgcaacc

gttattacce

ggccegtgeg

atgtatttcg

atgcatctga

cacctgtatg

ccggaaaccyg

tttgttteca

ttetetgtat

tgttcgageyg

cttgcacgtt

atgtctgtge

tctatatcta

tcaatccage

cggtgttece

ctgegtatce

tctececttte

taccggtcta

cattgggaag

accctgeggt

ttcattacgg

agtgggegtg

gatcctcagt

tacgaattcc

ctactcaact

acgtcatacyg

cgacggatce

acaagaagtt

cgacgatcat

attgccactyg

aaaaaatcgce

atgatttgat

caaaatctta

gggegcacce

attttgcagyg

gttcactegt

tcgecagtat

atagcattcc

atagtgggac

actttcgaaa

tgaaccccett

gacaacgggt

aatccegeac

ctaccttggy

gaaccgttee

ccatgacatce

gcacggcace

tacagcttac

gaacaccaat

tgccagatct

ctacaaatac

cattgtctga

getttetgag

117060

117120

117180

117240

117300

117360

117420

117480

117540

117600

117660

117720

117780

117840

117900

117960

118020

118080

118140

118200

118260

118320

118380

118440

118500

118560

118620

118680

118740

118800

118860

118920

118980

119040

119100

119160

119220

119280

119340
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gtttacggge

tgaacgggca

cggtacatta

tccegcaaaa

tgaattcaat

ttgcgaatat

agcgtattce

gcagatgtcet

actggegece

tggagaactg

ctgtectgec

ttgggaaaat

atcgtgeatt

ggcacctatt

caggtattcg

cgggttecaa

attgaaatca

tttcgattga

aggtgtgacg

ggtttcagta

ggcccacgga

tggtgcacac

tegtttagte

atgtgctaat

ttttggttge

caaagacctt

ctteccgagac

caataaagta

gaggacgaaa

cgectgttgtyg

tataatgatc

ttccgaagag

tgaggcttca

gaaatgttca

ttgcgetteg

gtcgctatee

agttaaattg

agcgtcagta

tcctgtgeat

tgctctgeca

tttaggatgg

acgattctet

ggcacgactyg

aatcttatcg

ttetetgtec

gtttctacca

tcatctccat

acgcgacgac

getetgaccey

cccaattcett

gectcaaagt

tctgtgteat

agaatttcag

cctattegeg

ccataggetyg

cgtecacgte

tttatgctag

tgcatcgatce

gtgataggct

gtcetgatge

ggtccgcaat

cgaaactctyg

cactccatct

ggagctatag

acgtgcagtt

tcgggatega

ggtgtgaage

tcaaattatt

cacttgtgaa

agcagagaga

gcagccgeat

ctagtctcat

tacggaggca

tataccgatt

ctegteagac

attttccecte

cctactttcet

ttttectett

aaggccataa

attagtattc

acacatcacc

ctgtgagcag

tagcaaaagg

geggaatgte

aaccacttat

cccacttgag

cacaatcaca

ttaaccgaga

ttagcatgeg

tgcttteact

taccggggag

tgttgtaggg

cgagcatgga

tacaagagtc

caaagtctge

ccatacatag

atgctteget

gaaggactga

cgteectacy

atcgtaaaat

tactattaca

gaaaccattce

gttegtacat

tgctgegtte

ctctgagetyg

getecggagt

aaaacatctt

ttgacattat

gtagacacgt

taagcgegge

cctgteggge

aaggeggegy

aatatgcage

ccecegggage

cgeggtetag

gecegeagta

cctegaatcet

tggagtctat

acaggccgge

ctgcaaaaaa

gecatttcegge

atcgagacgg

atggtagcga

tcttttaagy

cgcttecgea

atcgctgega

gtegtgtett

cactgtttet

tttggatgca

ggcacatatc

aggtccggga

actgtgcgge

atcgatacgt

atcttctaca

atctgtggtt

gttgcgcaac

attatctteg

caaatctgte

ttcgaaccgyg

tgtggecteg

cagggcctgg

cttggacgga

ggaaaatcgt

ggctggtgeg

attaggaaat

gcagtgcgaa

gacgatgcta

catctatagt

tttattcagg

ggaaaaaaca

attaaacaac

aggagagtcg

gtcgecattga

gtctaaaaat

ctetgegete

actgtgtcga

cgaatgtgge

ggctctacce

cctetgecaa

tgccatgeat

acgcataacyg

ccgtgacgea

tggagccage

ggtagtgtgt

acagaaaaat

agggctteeg

tcatttgcaa

ctagtgtacc

accgaggtta

caaccgtatg

ctcgctagac

ctatctacca

tcgteggeac

tcaagcttee

cttcttacaa

gtgatcgagt

aacaaaatta

gcatatgtcet

ataaggccta

gttctaattt

attacggagg

ataggagggt

gttaattcct

gaacctatag

aatactgegt

gegtgaacaa

cgttctatgyg

atgagcggtg

aactcacatt

gtcacaaata

caatcctcett

taggtaggag

cecgtecceca

ggttgctect

gtaagttcgg

tggttcacta

tatgcagcat

caaatacctce

ccegttgaat

gatcccatta

cgggcatgte

caccacgtge

ctaccgacag

tacgaaccga

cgtttctaag

acattttttet

gtgtgggcege

ggtaacatgg

gataaacgte

tatcctetgt

agaagtcgat

tagttgcaga

ccgcatatac

agaacgttgt

attcaatcte

acgccaacgt

tcgtatacaa

cctcggggag

ctgtagcggt

tccegagtaa

aagtgccagt

ggaatttttyg

gatcgtcgaa

acacgacata

ttgatgatag

ttctactttt

cattctgcaa

tgttatataa

ttcactacta

ctactgttaa

catcattagt

gtggtccatt

gttgtaatte

catgtaacgce

tttgcggtey

ctctegaagyg

cagggtcatt

cegegattge

ccaccttcac

ctaatgatct

119400

119460

119520

119580

119640

119700

119760

119820

119880

119940

120000

120060

120120

120180

120240

120300

120360

120420

120480

120540

120600

120660

120720

120780

120840

120900

120960

121020

121080

121140

121200

121260

121320

121380

121440

121500

121560

121620

121680

121740
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tgcggaccga

agataaaaca

cttteeceget

dgcecggagy

gtgcgecteyg

cgggtcggcyg

cgggtcgtcg

cgggtegece

aggggegege

cegecgeate

aggagagggg

cegtecgagy

dggggagacyg

ggggCtCth

cgceggacceyg

gtgagggegt

gcaccgcgaa

cegteeggge

gcgecggggy

tacaaatacg

gaaagcgegy

cttttaccge

cgggaagcga

CCganggtg

gectteggge

atcgttcteg

cggcgacgcyg

ceceggececeyg

gagataggac

gatgagtcte

gatgaggcecg

tegteteggy

ggcctgeege

cgttcagcac

geeggecteg

agggatgggg

aggggacgge

acgccgegac

aggagttgtc

ataagcgtga

gtacgaggta

cctttttety

aggcggceggy

tcegegtecy

ccegggtegt

ccegggtecy

ccteegtece

ggatcagcgg

gegttecgee

dgagggaggy

ccgecgggga

gccgaaacct

ttcggegatce

gegetctaag

aacgatcacg

ccaatataag

caatcgggaa

ctagaaacgc

c¢gagcggagy

gaccgeggta

cgggcgaace

tegegegecyg

gaagggggat

cgcgacecte

tcegeggate

gecgaacgece

caccegegyge

cgcteteteg

gganCgCgt

cgttetgtte

tttcgatcga

aaaaagactc

tcacttegge

gagagaacgc

aaaaagtgaa

ctctegaacy

geegeggece

agctcaccgyg

ttaccattaa

ctgtaggage

ctatcatcag

catcttgtac

cgeceegegte

cgeceegeged

cgceceggtec

cggeteeget

thggthCg

gggceggteg

tagccggecyg

ggaggttgtg

acgcgttege

gettatecte

cggagatceg

tgatgcaatg

attatatata

gegggatect

cgececeecte

tecggegggg

ataaagcgec

dcgceggegaa

tccegagaac

gggtaccgag

geggegtecg

gtcecgatee

getegeggaa

gaggtcggaa

ttcggaageg

cggteegttt

gggageggte

gttctagega

cgaggagaat

gtcagttceyg

gtacatagcg

gtcecgeget

agagceggggay

gtcecatgtygyg

tccegtgate

ggagcgcatt

aaggcgctga

taagttaatg

cgegegeteg

cgcgceccggyg

cgegeccgeyg

gegecctecy

ctegegetee

atcgegteceg

gacgggagaa

gectgeagtt

dggggeggga

cgeggegtec

tgcecgecace

gegecteege

caaacgagcg

taatatatta

atgccacgtyg

ccacgggggc

accgtegtte

cgecegtegeyg

cgaacccgte

gtcegtcetacy

ggcatcgaac

gaaccgtegyg

ctcgcacgag

cacggtegeg

cctegggaat

gagcaataaa

ctgeecettyge

ccgagetgta

accccgaaag

agcttatceg

aagtgacttt

atcgtggget

ggctctggac

tggggcatgg

taatgcgggg

aacgcatatg

gtagcattct cagattccac

cctacgaggt tttgttgcac

gactgcacga tttcgettte

gegegecgga geaggcegegce

tegtegeceyg ggtegtegee

tegtegeceyg ggtegtegee

gegtegttet cteeggegte

gecatcectet cggegteegg

tcggatcegge gecttttece

gJaagggdggag ggggggaagyg

¢gggaagagc gggggaggced

ggatgtgtgg gggaagggaa

gatccgggat cgetcccgac

ttgcgtcegt tegegggaag

ttcttatgac cgggccggte

gggegaacge gtcagegtte

ttggcgcaag gtgcgaacge

ttcegtgteeyg geegeggecoe

ggattegggg accteeggece

cgetggeegyg ccegecgtec

gatcggattt tctggtegtt

cegttgggat cgcaggcegge

gCthCgttC gcgggggtcg

tggccgaget cggcatctee

acgtcgaggg aggacgcccc

aacgagatcc gaccccgegt

ggtegecece cgactttece

cgattgaaaa cgggccggte

geegttegge gtgagetegg

ggcgetctac gaaagaaccce

gggategget cagtagtaac

gggggtacga ggaagcttgc

cgatacgecg ccccctcaac

gtetggeegyg cteggegega

gggcaacgag ataggagtag

gaggcggaac gaaatggggg

teggtggagg ggtgtgggaa

aatagagttc cctgacgggyg

ccacatatat gcaacccege

121800

121860

121920

121980

122040

122100

122160

122220

122280

122340

122400

122460

122520

122580

122640

122700

122760

122820

122880

122940

123000

123060

123120

123180

123240

123300

123360

123420

123480

123540

123600

123660

123720

123780

123840

123900

123960

124020

124080
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gaccctetee

cttttgegge

cctecgacygyg

aatccegtge

gtcgtttggg

caagccegtyg

ggaaaagacg

cacgctcetea

cagcctageg

ggaaacgcag

acgaatgett

ctegeeeget

gagaccgegt

ctegettegy

gtcggggaac

gacgggcgac

ngthgCgC

gtccaggtgt

cceegeggga

ctgctactta

ggaagtcgcg

attccacatt

ccacacacac

ctgtegtagt

tcaaatcggt

gtggtgagtg

cgttttetee

ggacgcaccyg

tgcggegttt

cecegecaged

acatccgaat

tceceectgeyg
ttgtttacat

aagcgccggyg

cggegttecyg

tcegegggec

gectttttec

cceeececgcea

taaaccgtge

ttceccecectte

tcacgaacag

gacaatgaaa

aacaacggag

aggtacgcac

tcegggecceyg

cgggaccgag

tttgcgttat

cgagctgeag

tcgcaaacgt

agggctecta

agceggageceg

cttageecte

gegageggte

tccegttteg

gtactttgte

cgggaatgcg

gaagggttag

ttgtgcgggg

gacgcagatg

gectegette

agttccgace

cgagatgaag

cccecacacac

acgtatagge

ttattaaagc

acacgaactt

gagactgaaa

gtgtcegtac

aggcgcgcag

tcteecggece

gegeggtegyg

ttgtttaccy

tgaatacgtc

gecgaatecyg

ggeggtcegge

gaggggaaat

gtttceggte

acggttttat

gttegtetta

caaggcctaa

ggtagagggt

atcgtgagec

ttcagtatte

cgegggetec

agtagggttc

gttgagtggg

ccggaatcega

ccaccggete

ctggaagagt

cggacgaccg

cgceccgggac

gegtacagtyg

tcgtegtagt

gtgtctggeg

ctctectete

tgcgattagt

ttgggggagg

gatacagttt

cgatataaac

gtteccacgt

agtgtecgegt

tgctacggaa

accecccecacac

dcgagegega

ccteatgete

actttectge

agagaaagaa

ggcettegga

cggegegttt

ggagcggaaa

atcgcgaggt

gttegegate

gacggaagcg

ggaagaagag

gagtcggegg

tcttectatce

ggactcggag

ttteccegegt

tagggaagcc

cceceeceecge

ctegetttgt

cagaccaatt

gagattggte

gtcaaacgga

ggceggetat

aaggtctege

gecggacegt

aagcccteag

ctgtggagtt

daggagggag

gegtegttte

cgtegategt

gegtatgaac

atggegcggg

ccecegaggeyg

gttgtggaga

ggcacgcgca

¢gcgacgggy

agcccegegy

ataagcacca

atatgtgtta

tcaggaatcc

acceccecacac

acacttgcac

agactccgtyg

gacgctececyg

aagcteegec

cgcttagaga

gcaaaaaaaa

cgecegegtta

taactcccetyg

gegategegg

caactgcgta

taatacgggyg

agaaaaggtyg

cectgtgegt

ccttecegee

tcgacccegy

atcttaattc

getttetegt

tgcacacaca

gecectatat

gcetatgggat

acgctetett

ttcectecce

ctgeccggatce

tttacgttte

accgegtecyg

tggtttcgag

acgccgaaac

ttgcgaaacy

taaggtgtac

gtgtttatta

cgggggagte

ggatgtgcga

acgtaccgeg

tcataagtcyg

aggagccgtt

tccacctect

ctgacttacy

acggcececg

cgteceggece

acaccgcgge

ggactctegt

tcgatggcgg

agaggaggtg

gttegecegg

gegegggegt

agaatgtacg

tctetacgee

ccegegeccyg

aagtcgcagg

tgtccgeege

cttetecage

gatcgegage

tgagcgeece

gcacggtteg

cgtgatgtee

tgacatgcge

ttcegeegty

agcacactca

gtgttaacgg

cgggatccgg

ttggagcgat

cceececeeccece

d999g999agg

agagttcgaa

cgeeceggyge

ggccgtgegyg

tgccgtgtaa

gggtggatcg

gtgegtgtac

aaaagtcttt

cgtegegtaa

d999g9999gc

ccgaggeccg

ctcgeggatce

agctcacegyg

tgttcgcgac

cggegacegt

tcggaaccga

gegegeacac

tacagagcgg

cgtagcacgt

d999999999

tgcaccggge

ccgagegece

ttcegegeege

gagagacccg

cccgaccege

cgcteegege

gecgacttee

gcagacgcag

gegtaagtac

gegatccgaa

gtgcegtgee

gactccccce

gettttetgt

gaatgecgtet

ggccatttat

124140

124200

124260

124320

124380

124440

124500

124560

124620

124680

124740

124800

124860

124920

124980

125040

125100

125160

125220

125280

125340

125400

125460

125520

125580

125640

125700

125760

125820

125880

125940

126000

126060

126120

126180

126240

126300

126360

126420

126480
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cttececcececce

atcgeetttyg

gcaagcatge

ggagtatttyg

d9999g9g9agy

getggaacce

attccacgta

cctgaggggt

acggtgcacc

acgataagct

agccgttaaa

dgacggggcec

aaccggaaaa

tacttttgaa

tattctggga

aaagagtcga

gtggtcaatc

cctagaaggyg

aataccccta

ggaaaacatg

tttegcaagt

d99agggggyg

tgaacggagg

dggaaggggy

d9aggggggy

aagggaggaa

daggggggaa

daggggggaa

aggggggaga

accgtaaacc

gactggectt

agtggcgegt

cgtaatctga

gecgetegga

cggacgacgg

gacaaagggg

tcaggtgttyg

tegtecagte

dggcgacgceyg

gcgtaaacaa

gcgattctag

cctgtaccee

tcccaggage

dggggggaga

catcggacgt

ggaaaatggt

ctacgtgaaa

ctgagagatg

tctagattge

gtctegeggt

ggaaatgcga

cttaaggeeg

teggagggag

cgaccgcgaa

gaggcgtggg

ttggcgatta

cattattcga

tctttttttet

caccecgetgt

tgcgaagggg

agggggaagyg

tgggagaagg

aaggggggaa

aagggagggag

gaagggaggyg

gaagggaggyg

gaagggaggyg

aggggccctg

tgaagtacct

tgttagacac

agcegttgte

ataggccegyg

cegetgegat

agtcteggeg

aggtagaggc

tgaggaaggg

cttecegggt

cgcgaaatge

ttatccctcec

tcagattgee

accccectte

ggggtectat

tgcgaacgee

cteggegece

cgtgagggga

gtgactggce

atctatattc

atcggggatt

ccgatatecce

tcecttetttt

tttggtgtgt

anthggCg

tctacgtgte

d9ggggggga

agcctagata

aatttggagt

ttttgctteg

gtgaatgtaa

ggcgattggg

ctgaacggag

dggaagaagyg

d99aggg9999g

dggaagggag

dggaagaagyg

dggaagaagyg

dggagaaggy

gcgagategg

gtgacttgga

gatggecttt

agatgccaga

accttaatcc

tccatcctte

gttegaccett

gtcggatgcg

gtaacgacgce

ccectagagyg

ctcgtatege

ccegegegte

ttttatagtc

taaataaatt

gcagtaatcg

cacactggtyg

tgtttgcaaa

gggggggcty

ttecegtttte

tcaggaagtt

cctetgagaa

cgtttggeeyg

gegggetatt

ttttcectte

agtgggaatg

gtctcagtet

ggcctgaacy

ttgcgegggg

cgggctgcgt

tttettgtgy

accgcgtaag

daggaggaag

dggggagaag

gagggagtgg

gaagggaggy

dgggaaggga

daggggggaa

daggggggaa

agggggggag

ctctgaatte

cggtgatgag

ggaaacgcat

gagactgaaa

caataggceg

gactagcgac

agcgggeccc

gggcgatgag

cgtattgegyg

tgtcacgtte

ctgatatget

ctacttttet tctgagacct

aagtttcgag cagatcctaa

tccgatcect ggaggtttee

taggtcttte atgtatgggyg

ttggttcegte cgccacggaa

atgtcaggta cttgtagtge

agtttttetg ttatgggtat

ccacagaaac gttgtgtggt

cegtgecega aacgetcetga

gagcgggtgg ggaaatacat

gtggatgagt cgcgatggcece

tgcgatggaa gggaaaggca

catcgcaggt cgtgccgceag

ggcategegg ggtcatcctt

ggacggccca tggaaaaaaa

geeggegega taagggatac

agtggggcgy cggtccaaty

agcgacgggt ggcgegeatt

ceggettggyg aaatgtcage

taaacccgtyg ttagactaga

tctgaacgga ggggggagaa

dgagggggga gggggaaggce

dgagggdgyyg gggagaagag

dgggaaggga gggggggaag

dgaagaggyg agdgggygggdy

daagggaggg gggaagaagyg

daagggaggg gggaagaagyg

aagggagggy dggaagaaggg

ttcgttgtag atagcagacyg

atgtttggcce tagttacagg

ccagtetgtt ttggcatctg

tgtttctega ggactctaac

tgccgggata tcagaggaga

ttgttatgge gggtaatage

ggataggttt cteggttggg

cgggtattta ggccacgaga

tcggaccgeca cgacggcegeg

taggacaacc gggacggaca

cggaacgagt cggggaaggg

126540

126600

126660

126720

126780

126840

126900

126960

127020

127080

127140

127200

127260

127320

127380

127440

127500

127560

127620

127680

127740

127800

127860

127920

127980

128040

128100

128160

128220

128280

128340

128400

128460

128520

128580

128640

128700

128760

128820
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cgcgaaageg

gcattgcacyg

cgtgeegete

gecatcggege

ctcatgecce

tgcgaagcag

cgtggtgect

cgttccaaac

ctecegettee

cgatggacgg

cagggatggc

ctecttgggag

tcggtgetgt

cactctggte

agcaccgecg

ttegeeegec

acaccggacc

cegetgtgea

tgctggatcg

agactagaat

ggtgcggaat

cgacctggga

gtaacagatg

gtctatcgat

catatcggac

ttccattttt

aagatgggag

c¢gcgaagegy

ggagtaaccyg

cggtgccgtg

gtgtgtgaga

aaacgtcatc

tcectectte

ctggaggaag

tgttagaggt

gttctgcggg

ccteggegtt

cggtgtctgg

acgggtcette

taggctacct

agagttacta

tgtcattgee

ccegtegtgt

gegegecgtyg

cctecgagygy

agatgcgteg

gagattttaa

gtecggacggg

tcecttegegy

agatggcgcg

cgcgggtacg

cgtgcategt

tattttegge

gtatcggtag

cccagetgec

gttcggatgg

atcgaagggg

gtgttcggtt

tgagaggtga

tctgecegeyg

aggagcgaaa

ggcctagetyg

gegatggaac

cccgaagtet

dcggaggggce

tceccttacgyg

tttgtttget

ctgggaatcg

tcatgcacta

ctgectgaga

ggtegtcate

cggaacgecg

gtceggtgtt

gagatggege

ggatcctgte

atcgegtgga

gttegtegge

tatcatgtcc

ttcacgtacc

gecggagaaa

ctcggaacte

gttgtgcaat

gggacaaggt

tccececteg

tagcacgegyg

gcgegegage

cacgtategt

acggcgcggce

ggtgcttgag

cggtacgtte

cgegecgagt

tegggggteg

dgggcegegyay

tcctagtgge

tgtgegageg

tcegtggtac

ggtggggggy

gggtggggag

gtacgtgtcet

gggaaatggc

tggaccgacc

tgttcteget

agaggttcct

tegttgegga

dagagagggce

tgcctgacgt

cgagcectge

ggtcgegtgg

CtCnggggt

tcgagagcat

cctteteggy

cgggacgaag

cgaggcgtga

tctactecegy

atcaagcacc

acgagggcgc

cgagggtagg

ggctcgagte

tctetatgge

ggngtCCCg

gggactgtte

gectgeggag

tgggagggct

geggtgtgea

tggtcgetge

gaagcgaace

ctcaagtact

gtegtegege

atcaccgaat

actgaatcge

atgggggggce

gCtgttgggt

acttcgtect

ttgcttgtag

caggactegt

ggtgtectgt

atatgcgacc

ggaggaatgt

gtgcgggtag

ggtgtgtgta

ttcecececegeyg

cgttgecagt

atgtgggggg

tatgagacga

cegtggttag

cgtattttaa

cggcggactg

cgtgtectee

aggacgcgac

cggacggagc

caccgcaccyg

cegececeggt
gacttttgta

gacgaaggcg

acgtcgatgg

acccteggte

cgcagaggaa

gtacgtcctyg

tgcatcttta

acgaatacgc

gtatgtttte tctcaggetg

agaaagacga attgattccc

ctgggcgaag aaccggctga

cgggagtate gggegeegte

ggtettttca aaacaggtte

gagectetget ccegtecttag

gegcegeaagg accgaggegy

gecgeggaaa tcegttacacg

gacgggateg agcaccacgce

aacgaggccg ggccgegetyg

gegtgetete ctacggecga

aagacgtggt ctctttcagyg

gggecgtett acacgcacgt

getgtecgte ggaggaagac

gtccacgtee tgegtgactg

gttgtgtgag aggtctcegt

gcagagcgac ttttaggetg

ctgtaaatct tacggcgata

gtgggagcat aaccacaaaa

atgcttetgt tccaaacgaa

acgacgtaag tggcttgtta

ggataggcte gccctttttt

gggggggcegg gaaggataac

tcagtactct caccgatctg

gegtetgtac tccgaactge

cggttagatg ccgtcaggga

caggcgaaga agtagccggg

ttcggacgag tgcttgecgyg

gtgcgacgeg cteteceggat

ccagegeegt cctttgtget

aaggatggag tgggcccteg

aaagtccaga cgcgcegcagt

ttgccgegte gagcaccgty

ctgeggageyg catcgegtygyg

acggagactg ggcgcgaage

gegattttet cgacgectac

atcgeggteyg ctgtggacte

aaatgttgcet tctgatteeg

tggccatagt gaggtacgtg

gtceegtgta geggtegece

128880

128940

129000

129060

129120

129180

129240

129300

129360

129420

129480

129540

129600

129660

129720

129780

129840

129900

129960

130020

130080

130140

130200

130260

130320

130380

130440

130500

130560

130620

130680

130740

130800

130860

130920

130980

131040

131100

131160

131220
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getetgegat

accgegeatce

ggttttcggg

gggtcatggt

cctttagggt

gtcgggtgtc

taggcgttta

gggttaggcc

ttcggggtta

cgttgtcggg

gtgtcggggt

tttaggggca

ggggttagge

cgcgaaggec

tcaagggcgg

cctatcagag

attcgggtta

agggtagggg

cttaggttece

aggcgcgaag

ttagtctgtt

taacagggtt

tagggtcagg

tacggaaacg

gacgcgtete

cegggteggg

caaaggctge

cggaaaaaga

cagceceecg

ggggggttga

aagcgegtec

agtggaccge

gggagcccat

aggaaagggg

tcttgaaage

ttcaatgtag

ggtctgaage

gcgatagggt

tcttattegt

gggctggttc

gcatcgaaat

gggggggrgt

cagggttagg

gatggttggg

agggtcatgg

ggggtcgggt

tttaggggca

gacctttagg

gttaggccty

cggggttagg

gggttagggt

ttctggateg

tatcagtgtt

cgtttggett

ttcgtggtca

ggctcccace

ctggggtctg

catccccecect

gttgggCCCg

aaggaggcgt

aggttagggg

gegtgecgeg

geggatgtge

gtagcagcat

gctaggagcg

ggtCCgngt

aaaacatcct

cgaaattcca

gggggggatg

ggacgtgccg

ggcttacctt

cgtegtgege

atcggectca

ggttggcgtt

tgcgttgeac

acgcactctt

ctgttagggt

tttagtgect

cggcatcaat

aaatctttaa

dgaaggaggy

cctttaaggt

cccttagggy

acagggatat

cgggttcggg

gtCthgggt

ggtagtgtcg

taggggtagt

cctttagggy

cagggtcggg

ggtcetttagyg

aggttctetg

aggggceccgyg

caggtgtaag

gagtactaag

ttacgggcag

cceceecececeyg

ttagggctag

tccceectece

ttaaggtcte

gattgagggt

gegeatgege

tccatgggeyg

cecegegtgeyg

tcccaagegt

gtacgcactt

aaaagccggt

cggegetgta

gacaatcgcg

cccagcagga

tcceggtect

caaaaccact

cgcacagacc

agagacgctce

cegttgaagyg

cgggggttcg

gttagggcca

attgcagggt

accggecgag

tactaggtta

catgcttagg

caggggctcg

gecegttaagg

gttaggcett

cgtggttagg

ggtttagggt

gtegttgteg

caagctcagg

gttaggctte

gtcggggtga

ggtcagggtt

ggttaggacce

ggttattagg

gttagggtct

ggcececcce

agtagggtta

gagcgaccct

cgtcagggtt

tcggaattag

¢ggggecgge

tcgegegega

tttttattcy

cgatgaagec

cctgegtece

ccegageged

gtggcggact

gtcgeeggat

tacgcggaag

gtacggtgtt

ctcggaateg

tccteatteg

tgagtcgaca

ggggcegggt

acggggtggg

gectgtcate

cattaagggc

ctatttttgt ggtgggegty

ttcattgttyg ggctatgete

gggttagggt cgggccctta

tctttagggg cagggtcggg

gggtaagggt tagtgccagg

ttagggttgg ggtccaaagt

taggggttgt gtctggttta

cgtttagggg tcgggtcgag

taggccttta ggggtagtgt

gggttaggce tttaggggta

tgcagggtcg gggttaggcc

tggatcgggt ctttagggte

ttatgatcag agactaagag

aaggcctegyg ggttagggte

tgtcaaggtc agggttatgg

gectattaat gtcaggecct

tgtaagggtt ggggcccgta

acacggttcg acctgccacy

gggcctggea ggggtagggt

cctececcece cccattatty

agggectgtt aggggtaggg

ggcggggcgt gtaatggtta

gagggtgteg tteeggtgtt

gccagacgga cggacggacg

tactggccga cggcttcage

geegtetece ggeggegacg

cgccattget gcaccgetge

gggacagagg cggtctecge

cggecatgga atctacgggyg

gcagtcagga cacggaaatt

tgcttgcacy ggaagtaaac

cgcggagaaa actgtaagge

getgegagte tcaaaaaaac

tgactgcgeyg tagectcegt

ccgectacct gttgtttact

acaagttgcce cgggtccgeg

aaagcggatt attggaccce

acggtcgggg ttagggcctg

ttgggccagyg gcegtttacy

131280

131340

131400

131460

131520

131580

131640

131700

131760

131820

131880

131940

132000

132060

132120

132180

132240

132300

132360

132420

132480

132540

132600

132660

132720

132780

132840

132900

132960

133020

133080

133140

133200

133260

133320

133380

133440

133500

133560
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gtggeggtta

tcagggttag

cggttacgge

cacggtcggg

ggtcagagtce

cattctgect

dgcggeggga

gggggtgaaa

gggttagggt

ggccgttagg

gggtgaattt

geccagggtee

gecgegegcea

tgcgegeacy

ggcatgtccyg

ggtcggeggt

ttttcaggeyg

ggegtgggtyg

cgattggggt

accgtgtece

ggggtgcgeg

geggtecgat

atcagaaacc

ctttetggty

accgaaccge

atccgcgggg

ctgecteegy

ctgeegeage

ttcattcatt

ccagegetac

cgaccttgag

tccggaggag

ctteggaaag

gttceceggge

tctgaggett

ggtgcggccc

gcggagegcea

gtcttetagyg

cgggagaaca

gccgggcgaa

gggecteteyg

ggtaatagtc

atgtagggct

gtgactgtta

tgtggtggtyg

gtagccgaca

ggCthggCC

tgcagggggg

tagggttagg

gttagggtta

tttttattca

geegegegcea

tgctegetag

ggtccgctac

geggggatge

ctaacgcettyg

ccegtetegy

gtgggggaaa

c¢cgegyggggy

cecctgegett

ggcgaacaat

ccggaaaccc

cgteteccee

cegetgegga

tcegeggget

tagagggctce

acgcaccccce

cggcaagagt

cattcattca

atctcaatcc

cggttetate

cggttteege

gacgceggega

agaccgeegt

gagggacaat

cgtecgactt

dggcgaaagyg

cgetgtegee

ctacggcgaa

ggtgegcgeg

gggtcggegt

catagtcggyg

aggacctttt

ggcctegecy

tgctteggte

gttcgegggy

cagccgegtt

gatattaagt

gttagggtta

ggcetttagyg

gttegecgee

tgctcectac

ggtecgecge

gecatttcegyg

agcgtgegge

gagtcgegece

tcacttagga

d999g9ag9999

cgcgaggtgg

tcttegggee

tagggaccge

tgtccegety

gccattttta

agaggatagc

dcgcagggga

tcegegaaca

cgccecceeccee

cggtcagaga

ttcattcatt

cagctacegt

cgttcgagat

agccctaggyg

tctgagteca

cggggacccc

gagcggegyay

tgccgtggga

accccgettt

gegeggtett

cgegecegeg

gggcattegt

caggactgtt

gtcaggacat

aatgtaacgg

ggccteattt

acccactgtyg

tgcggcagec

aattgttgtyg

tggttagggt

gggttagggt

gttagggtta

gcgagagttt

ggtecgeege

gegeatgete

geggectage

tcggectact

cceecececcecece

cagccgeggt

cagaacagtc

actcggtage

cgctegecga

ggagtgcgac

cecgetttect

tgtctecegt

¢gggcegggcey

ccgcagagat

gegtaagaac

ccececggeca

gegegaatga

cattcattca

taaccctacce

gaccttcacy

atcgcgatte

dggggecacyg

cgggagettt

tcggtteggt

ggctccatty

cgecegecget

ccttttacga

ggCthCng

tctgggaaca

agggtcactyg ttatggectt

attaagggta gcggctttygg

gcagegttgg tgtcatgtat

cacggtcggyg gctatggeag

tccgegcaat getgegegtt

cgegggetga gtgcacctgt

ctatgttect tttttggggy

tagggttagg gttagggtta

tagggttagg gttagggtta

ggcetttagg gttagggtta

tggtatgacyg tttggtggty

gegeatgete cctacggtece

gcaaatgtcg actgegegca

gagcegececge geggecggey

ggccgcecgcegg agccgcecgge

cccegatcag acgcaagget

tcgtetcegaa aaaggtcetge

cagagaccgt cacgggcgaa

cgeegeggte cgatccggaa

cgcgaatggg gtgggggagy

agcgggecte ggtagecgec

cgggeccget cgecgacteg

atgcgegete gtteccgeca

agegggcegag cgegecgcegyg

tgctcecegeyg cgagggatcyg

agaggtgtcce ccgegegecg

cccagggega ccgaaacccc

tgtctgtege atctggtece

tttatttatt tatttattcyg

accaccececece cceceeecece

gageggaget cgttgcagga

ttcggtacag ccgegcagge

getecgegee cgeggttteg

cggagaaggt agggcggagt

tcacgtcgee gtcegggatce

tcegtecect ccececttty

cctectegta caggccacgg

aactttctet accgegtttyg

cgcttetgeyg ctactgaatg

ggtatagagg cgtggccacg

133620

133680

133740

133800

133860

133920

133980

134040

134100

134160

134220

134280

134340

134400

134460

134520

134580

134640

134700

134760

134820

134880

134940

135000

135060

135120

135180

135240

135300

135360

135420

135480

135540

135600

135660

135720

135780

135840

135900

135960
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gccgaccaat

cagcgeggaa

ccecegetage

tcegecgagt

aagacttcag

attatcctct

ccttecagec

ctgcacgteg

actacggagc

ttetttttgg

geggeteggt

cecggecacaa

acgcggteca

tegecggecyg

cccagcacgt

acggagcatt

aggegeggge

ttttctegtt

tgaggggaca

caccggeccyg

aggaaagaga

geeggtacge

tcttecaggeyg

geegtgegge

ggagtgctcg

cgccacagag

taggcgtega

ctaaaggcgyg

geggggtege

cacgctteag

gtcegggace

accgeegegyg

cgcacggget

cggeectegy

tgcagecegte

aggagcacgg

ctaagcaacg

tectggegec

tcaagcaggt

ggaccaggcg

cgcaaccgag

ggatgatatg

gactcccece

agtcgetgag

gtegegegee

acactacaga

cttegggaac

ggcaaacgte

gctecaagac

gggagtgega

dggccgagga

gtegegtege

cggggtttte

ccegegaggt

ggctgegggy

cgttecteegy

tcaaacagag

ggaacatgac

cccaggegyge

gtcetececy

aaaacaggtyg

aagcctgetg

acaacactcc

ccacgcgage

tcggtatttyg

ggtgcggggy

cgccacgatyg

gccacggaaa

999999tggy

ttcccaaacy

gagctgattt

cgggagaact

acgttececgga

gggecttete

aagtaatgtc

ggcegatege

ccegaggage

ctcggageca

gtgacgcatc

CCgngggtt

tcgtaccege

gcceceeececce

ggccaagggc

ctgttectee

cgagctacgt

gtgaacgacyg

gcagacggte

gtacacggga

ctctecaget

ggctgegagg

gaccttgtat

dcggcegaaag

tatgaccgte

cgagacggtg

gegatcttga

gegttgcagg

gccggcecgceg

getetecggt

gttcgggtcg

ctegectggy

atgccgeatce

ctcggacgca

gatctecgee

ggcgaagctg

gecggeatag

cegtegateg

gcaacgtggg

gggccttgtg

c¢ggacgeggy

tctettectt

tgcggggecyg

agaggccgcyg

gcgggatcgt

cctegacceca

ttecegttate

cgaaccgtte

cgaccecgage

cgcacggcag

cegetggece

ggggctgctt

ccecegacect

gaaggaggac

tggacggtgg

aggtgagcga

actggctggg

ctatttaaga

c¢gcagcegggy

aaaaagtcgg

taggagagag

cggacgttge

tgcgttteca

gtagctagat

cacctgacgt

tcctetageyg

tgttccagga

gtcagegecyg

aggcagaggc

aaccggggte

ttggcegtgt

caagcggtge

gcagtgtetyg

atggccteeg

gtcagetegt

ccagcaateg

cctaacgaca

CgCttgggCg

cagctggega

ttctcegacgy

gactcggetyg

gggtcgtaac

teggegtecyg

accggttege

gggcatcgee

agggccaccg

gcgtaggccg

agagcccgge

accgcggece

cctaatttat

gtccagatag

gacttagcct

cgggcagcgt

tctecggegy

gecatctegeg

cgtgeggatce

aatcggggga

cgtacagtce

dgcecgggcgg

cggtcattygyg

ttcegcagea

gctcacgtag

cggggtggcee

agceggacgge

tgtccaggac

cgcccgcaaa

aaacgtcegyg

ggttggcgag

¢cecgggggy

acaggatgac

gegetetgag

ggcttetget

gagaacgcgce

cgactectte

gagttccaat

gggaaccgte

ggaaaggccce

caggcggagy

cgttgteege

acgtttggge

aaggctcege

cgagaaggcg

cecctegaccee

aaggccgage

cattagcege

cgtacacgge

attttteccca

gtacgactaa

ttgtcegtet

cccttaaaag

tcactecgeeyg

cggaggatga

accgeegtec

ggccaataaa

d999g999agg

aactatggeg

ccacttgaga

cctetggege

gaccgtegeg

cagactgatg

gaccacgggyg

aggccategyg

ttcttecacy

cacgagccett

accgaggtee

cgecegetete

tgcggcgage

cgagccgggce

gagagcgaca

agagacgacg

gacgtgcgag

caacggctga

gectggacaa

ggggggcttce

cataatgcge

ggegtegegyg

tceggegect

gecgtegaga

gcaaagggcce

dgagcgegac

cgccacgegt

acattecgege

ggggtctttg

gagagttcge

getectgaga

ctgttegtygy

136020

136080

136140

136200

136260

136320

136380

136440

136500

136560

136620

136680

136740

136800

136860

136920

136980

137040

137100

137160

137220

137280

137340

137400

137460

137520

137580

137640

137700

137760

137820

137880

137940

138000

138060

138120

138180

138240

138300
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CngnggtC

ggaccgtcgg

tccaccaget

c¢gegegggey

ttgaaggceg

atgagccegyg

gaggggcgte

gagcggaaca

gecgatgtgeg

atgcatttgt

ttcgtgacat

cagttcaggyg

tgtttggege

aatctaacgg

agaggcccga

tcgaggteat

cegeggeage

cectgectege

tcegatgaag

gaagatctgg

tgggaagcgc

ggtggagetg

tcctgegtac

ggaacgggaa

aggtgtctga

ttgtacagag

accatagcga

tggggcgtcc

gecgeggaaa

tcgaageegyg

cgacgcactt

ceggtecagy

ggacagaagt

gattcagagg

dgcgcegeacy

cgtgtcagaa

cggtatgaaa

cgaaggagcg

cgtgttaceg

cactecgttet

dagggaaggyg

gtcegegeag

cgttcagegy

cgaccaatcg

cgacgececg

cecgecgtact

gecatttegge

tgaactcttt

gtagcgccca

tgaccgtece

agatgtgatt

ggttcgecett

agttccccat

cggectgete

accagcaccg

ceggeggtgg

geegtectee

gggtcggega

agggegcegga

agcgacaccc

gggtcgcegg

ttgtgtgega

cggtggggct

dggggggaaa

atcggegtag

gtctgaccceyg

cggcgagctg

cgcegggtte

dcgcegggagy

gecegecacgte

tgaaaaaaag

ggttcgggct

tggaggcata

geggegttee

ccggaaagea

cgtgggecat

dgcggggaac

ccgacaaaat

cttecccagat

gegggeccca

ccegtecteg

aagcgeegec

ccgggtagac

gtattcgggg

gcgcacgegy

ttgggcagtg

getggetgea

ctgatctttyg

aagcagattt

cgtgacggec

gagcgetgeg

cacgtetttyg

ttcctecacy

tacttcaggg

gccggcecggce

cggegeagea

gcggecegegy

cctggatgag

cgacgaagag

gagcgaaggy

cgtgccaace

accatcggag

gctaacgagg

catgggeget

¢gecgeggey

tttttcgaty

ctgcaccatg

cggattteeg

gagcgeggtyg

dgggcecgacy

acacctgtaa

gecttecegy

gaagccgecyg

gttccagtee

cggcagacca

gtactggacyg

cttecgacacyg

gtaagcgtac

gegegttgge

tcecgcaacce

caagacgaca

acgacccect

gcgaaaccegt

acgtccagea

tcgtggateg

acgggtgecc

gacgccatag

cagtacctge

cgcttettea

gegecceggcey

teggtgggcy

ttaagcatgg

tacaccggga

atgccccgga

dgggagggaa

gtttcegagyg

cegeggecte

gtgcgegaag

gacgaggaag

tacgaggceg

tcetgttgta

ccecgateeeg

cceggecteg

cegtegtece

gtgacggcgg

gecggacege

aatccgtagg

ttcegecageyg

gcgggegyggy

atgtagtegt

tgtagcatct

ccttecacce

cggcgccgge

tcgtccaagy

cgagcegett

cgectgacge

aaatcggggg

gteggggtge

agcactatcg

tgcgattcta

gecatttcege

cgcactccag

cceceggcagyg

ggcectecte

tggacacgtce

gatttgaaat

gegegtagge

gagtcataga

tggCgCtggC

aactgtgcga

agagcttgee

cgcttacgag

dgggaccggg

gegectgteg

tttgccacca

acggtgatgg

tggcagcgca

aaggggeggce

aggaagcgga

dgggaggcecg

atgcctgttt

getggactet

gagacggccce

tcgegecgga

cgcgecaate

aggcggggaa

cgcgtgceggg

ccaacttega

ggggcattte

ctggggccag

tgaaatcgtt

accgaatcte

tgcagtcgag

gagtacccge

gtaattgata

agcggagtcg

tgacttgaag

gcggagecgg

dggcggggag

acacgcettte

gaccgegecce

cgcgcaageg

gatgtccgga

tagcgcggaa

tattaccggy

aggcgatgec

tttecctgagy

cacgctggeyg

tatgtggggt

gctetgaaac

gtggtgtgee

cgectegtac

agtagagagg

gtgtcegeeg

cacctettygy

cgececegecgyg

ttgaggcget

agacgactgt

c¢gaggaggag

gggtagggga

tagaacagca

geggtaacgt

gttccagtet

cggctgacgg

aagtatgget

ccccagtteg

acgagagcecg

ttcectgacy

gaaaggcacc

cagtaaccce

ccaggtgage

ctcgagcaga

accgeggggy

gcccggeggce

ggaaaagtcg

gtccagcecag

gccgaggaag

tctegggage

dgggagegygg

ccegtectey

138360

138420

138480

138540

138600

138660

138720

138780

138840

138900

138960

139020

139080

139140

139200

139260

139320

139380

139440

139500

139560

139620

139680

139740

139800

139860

139920

139980

140040

140100

140160

140220

140280

140340

140400

140460

140520

140580

140640

140700
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gacggcgaca

atcttgcagyg

tggggcagcg

aaaggggect

ggagtaggta

caccggegag

tcegtegege

gccaccaact

cagacgtact

ttacggcggg

ggggacaacg

agaggcctgt

ggtagagacg

gtggggggag

ctaaggggag

ctaaggggag

agcggagaaa

cccgagggag

ttacagggceyg

cteggttege

caggaccgeg

gaactgacga

agacccgtat

gcaaggctge

tgccgacegy

ggatctceeyg

aacaggctgt

gtccaacegt

ggggttaatc

aaaatgaggg

cccaacacca

cctggetact

cgaatcagec

acgcttateg

getgctagge

cecctegacac

acgttectac

ccttgageat

cgegtgtatt

tatcgtccag

cegeccagte

ggcgacccett

ctcteggeag

agatttctet

cgtecgacaa

cgtegegage

cgagctette

ggaagcccge

ctgggacteg

daggggaagyg

cgtggagagg

cagacgggga

gggaaccgtg

gtggegtagg

gtggtgtagg

atgtccatgg

gggggagagt

cgtcagatac

ccegttecga

gggccgcecgce

cctegecagy

ccgaacccte

ccgcgacggyg

gegteggggy

gggtggcggy

agaaatcggg

dgcgacgecy

gggcggatgg

ggaaccgtga

ccaccaccece

cctttaatca

gagccccata

gecggattge

tCCCngggg

getectgega

cgecectegygy

cgagacgett

tctttttttet

ggtcgagaga

attccccage

cgcgcaacge

ttcgatagac

gagtaccgcet

c¢gcgaggaga

ceceegegage

tecgagggggg

gecectggta

gtegeteegyg

acgctgacaa

ggttggcgga

ggatgtctge

¢ggagggggy

aggagggggy

gggagtgggt

gaagttcacyg

ttcgacacag

gcagcggacg

acccgcgggyg

ggcegttteg

agaccectga

cgaaacggca

agecgcegegy

cacggcecacyg

tggctgcgga

cgggttetec

gcagcactgg

ggaccagcge

gaaagegtte

gecectacac

ttaactccca

ggtaaacatt

gaaacgagca

caaacattct

gegactgtge

agagtgcteg

aggctcgggc

9999999999

acgaggcegeg

tcgtteggag

cattcgaacg

cccggtgagg

tcecctegeca

aaaaccttag

cacaacatag

gatgggatce

cgggggcccce

aggggagegy

gaagcagaga

ggtggggtag

gtagagggag

gtatgcggag

ctaagggggg

gaatggtgtt

ataggttecgg

acggcegageg

gggtcgtttg

actagatcge

tttccacaga

tgcgegeegt

ccctcaatge

gcaggggatt

ctcggtgtat

gaaaatccge

atgtccgage

cgatcegete

agggagcegeg

ccegeagtte

acaccacagc

tcaacgcgat

cegecgecca

ggttttgcca

cctagegacyg

ggttegtgeg

CCnggggCt

gaaccgcccyg

9999999tgg

cgcatcgaga

ggcacgggaa

gecggtagte

tcegcagagyg

gecgatcceca

ggttgtctee

cgtggetece

tggcggatgc

cgcectegga

gtgcgaggeg

gggctggggy

acgccggagg

gggaggtaga

gtggcgtagg

gtggcgtagg

gagcgaacgg

9999999tgg

gegtgeagge

atttgcgggg

cgactgtett

cgtccacgat

cggggggtte

cgaaaggggc

tagaccgtygyg

tcaagcacac

cgttgtegge

aatgggggaa

cttacagggy

gaaggagtce

gecatcgette

cacggceteceg

ttgatcceeyg

caacgtttet

ttagatatgce

ccgaggtaag

gtttgtttet

agaacccgaa

gctctaaaaa

tggtggtggt

aaacaaccac

gaccggetece

getgtegagt

getgeegege

gtaggaaggg

dgaggacggce

cggctggegy

ggataggcgg

aacgctcgat

gggggctgaa

gtccggggaa

cgagtcaage

cggcagaggc

aggagggggy

aggagggggy

tcceggegte

dgggggeacg

geeggtggge

atccataggyg

ttgccaagaa

gtCCgngtg

dgcggaacgg

tegtgegecey

¢gggacgggce

gtcetggtac

taacatctct

acgcgegecg

cgtaaatgca

tgctctgaaa

ttgcceceey

gcagtgcegg

ggctgetete

tgtcaaacaa

tgcggtcage

gagacattaa

ctegeteeey

gcggaccggce

gtcaagcgeg

tggagacaga

140760

140820

140880

140940

141000

141060

141120

141180

141240

141300

141360

141420

141480

141540

141600

141660

141720

141780

141840

141900

141960

142020

142080

142140

142200

142260

142320

142380

142440

142500

142560

142620

142680

142740

142800

142860

142920

142980

143040
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agaggagaga

ggtggtggtyg

agaagaggag

cgaattatta

cgcccececce

ataggcgetyg

cgegategeg

gattcggete

tagcgatata

tgttccectt

ctctegagea

agatcggagt

tttgcgggca

acccgatata

aatgggtcag

dcggcegagcea

gaggaagtgt

cctttatgaa

aatggggaac

gttatgtaaa

ggccctaaga

atatagcgac

ccatgcgaaa

gcacggtaag

tttatcttca

gtgtcagcca

ctcgattaaa

aaacaaatgg

ggggtgatag

aagctcagec

ccegattgac

gacaccggac

acggcacgeg

aggcgttatce

tcacacggygy

cgtcaacgga

atgggcaaat

ctcegecatyg

gtctgactag

tcgatatgea

aacggagggg

gttggagaca

agaaatggag

agcacccaac

ccceccgata

cgtgggggag

cgacccgaca

ggagctagee

gttacagacc

cccecacaca

gaggtcgeeg

tggtcccgat

taacccgegyg

aaagactgca

ggggegetgt

cccagegegy

ttgctgattt

gaaggaagtc

cgaaaactga

aggaccatgg

gegetacace

gaccgcaace

agtgttacgg

acactcgega

gatggctatce

cttccatcect

aaaagacaaa

cgtggtctat

ataaaagaag

tatgcecggeyg

gatggtgcga

atgagaaacg

cagcgettee

tatataatgc

agtctgacta

caacgagatc

ttctectagge

gatgccggat

ctgtegtete

catgttaggt

gtggtggtgg

gaagaggaga

ggggtggtgy

gctcacgeca

ttcgegtegy

dgggggecgy

gcacctacca

dggagagacyg

gaagcgagce

cataacagga

acacgtcaac

ttactaacat

ataacggtac

aacgaggttt

ttgttgtgac

aacgactcge

cttegtagac

gcteccatet

accaaataca

ggtegegtee

agactcttca

gaacgggtat

cacagagaag

ggttgtgcaa

geggacaact

cgtegetgte

ctagaggggc

tctttttegt

acaacagcag

atgatggceg

ccaccaaccg

atgcgcggag

tttacattge

caggcagaag

ggcggtatgg

taccttgggt

tegecggteg

atcecctegtt

aattgcgcac

cgaatgggat

ttggagacag
gaaacggagg
tgggagagaa
acacgtccca
gggtcaggga
ccctacttge
ggagcgeggt
gecgeggtea
gtgtcacacc
gacatagecge
gaagggcggt
ctaataccga
tggtcaggga
tgtaggggta
acatttgege
aagctgacgg
getetgegee
ggtgcggaac
gaaattagaa
gggaggaggg
taataccata
ttcttctaca
gccagaggga
cagcgcateg
cgtegteggy
gtcegetegea
atccgcaata
ttgcctetga
ggaatcgagg
atgagggaat
agtccgtgta
caagtcgggg
accacgtgac

tcttacttcee

acggcgtacyg

cggggtatce

aaagcagcaa

taagtaatga

cgttccacga

tcegtetacyg

aagaggagag

gggcggtggt

ataccgacgg

cctetttece

caaagagagg

ccctaacgea

gccggcecggcea

cgtetecett

aagtcactta

atgggagggy

acgtgtgtgg

tcgttcatag

agcaacgcag

atgagatgat

ctagtgtggg

tgcagggcta

gagagecgtet

gatggggtac

gaggaacatc

ggagagtttg

tgtcaaggca

ggttagaacc

aactcecgegt

ccecegggtag

getgggggag

aatgtgggcet

aacgacaatg

tCCtgggng

tggcgagete

gtaggaagag

ctcctatcett

d999999999

catattccca

getegegate

agacagagta

ggtgcaatta

tagcacagga

tacatgtaag

tgctctcaga

acagcacgaa

aaacggaggg

ggttggagac

ccggacagag

cgaccegege

cgacggggca

ceggegteca

gececttete

tccgaacgece

gecgcaatte

ctttccttat

taagtagcag

ccgectggaa

cgcagacacg

gtggaaaaga

accggggcgt

actcgcatta

cctegtttaa

tteteteegt

ggcttttece

gggaactcgg

gttgcggtaa

atcccatgac

ccggcaaage

aaccgacagg

gggggggtat

atcaacgcett

tttcatcaca

tcegtactge

acaaattgcg

agggcgtatce

ccattctcac

gaatgaatcc

taatgacggce

actattgtcg

ttacctgata

catgatgaat

aatttttgtg

atatttcggt

agagccettge

tgggaacgta

143100

143160

143220

143280

143340

143400

143460

143520

143580

143640

143700

143760

143820

143880

143940

144000

144060

144120

144180

144240

144300

144360

144420

144480

144540

144600

144660

144720

144780

144840

144900

144960

145020

145080

145140

145200

145260

145320

145380

145440
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tcatgcagtt

agceggageag

ctggtacaat

atcactgatt

actttgectyg

tgacttgtac

tgggtgtcta

tgaggtatgt

acttcgcaga

ttetgetggt

tgtattgacc

tcacctgtygyg

cacatcaaat

ttataagcat

ttggtgttgt

tgatctgatt

agagtcttat

cgacgacgte

tccagacgat

tatagagttt

atctgegtca

agaaaaatgg

aatctggacc

gaatcccegyg

ctagcegtet

ttgctettee

tgtgcgcaac

cggtattege

accaatattt

aaacccttat

agcgcgggta

ctgcagtata

tcatctatca

attcggtacc

gttgtatgaa

aattcatctg

aaacgccccce

tccatagece

gegtgggatg

gactccagat

tcattgtatg

gcaagttace

acaaaactca

ttatttattyg

catatagatt

tagagacaga

gaagtaccat

acatctcatc

ggagtacata

getgecatgg

cgtgagataa

ttctacgtag

gcacctgaaa

cttgggeatce

aagttgttgg

tggaagcctt

gaagtggcac

ggggaagaca

tgcaaataaa

atattctcta

accecgegace

tggggacgcg

tattcagttyg

tcactatctce

cttetgegte

ataatctgat

agataggtag

tttttaagaa

ggatgcctaa

gaaacgggcce

acttccateg

gaaacatctce

acatatcctt

atagagctaa

ctaacatagg

ttggcacatc

aggtttetgt

aatgaagtgt

gagagcatta

ccgaacgtgt

tccageteca

ctgatgtaga

aatgagtatg

tctattgact

aggtgcacca

caccgcaaaa

tgtggccgga

tatcatccct

tctetttege

tggatttaac

ceggttegtt

cgcatggaga

ctggetgetyg

gaatggcaac

tatgcecggge

attacctgat

ttgagtaaat

cactttattg

acttcagtta

taaatctegt

tataggatcg

aatcgttgge

gtgcaaggcet

gttagttatt

tgcattcect

agaaagcacc

cggcategec

agagagcatt

gattagtttt

tcegtttteg

geccategta

gtgtatatca

gegttetetyg

ccaaaagttt

catgtcatta

teggtetget

atccgaaage

acctgeggag

acgcatctga

atatcecgggyg

cgaacaataa

tcgegttaat

acaacgttat

cegegcaaga

gcaaatgggce

tcctgegaat

gccaaagtet

ggcaatgaaa

tgacgcaaca

gaggaaaata

aatggatagc

tattgtttce

aggctgtgga

tgtagcageg

caacgtgcga

ttgcgcgaat

acttaccaga

aaacgtagca

ctaaaacgct

ttcctecaca

ggagtgtect

ctataataca

tctgtagget

atctegtett

actgcaaatc

gttaatgtac

geggtecagt

atcttegeeg

acaaggtccg

gaaaaaaacc

aacgatatgt

gattccacge

attcgtgtta

aatacagcgg

actacgatca

agttttgaga

aactctectyg

cattagtaat

tatcagcaac

atgtcctatt

taagtaacgc

ccgacctgac

taatattgtg

ctgtggtegg

gagaaagtat

gtacgeggtt

getggtatge

atcecgecgeg

gtaagtgttg

cgtctgactyg

catttatatg

gaaagccege

aaggggaatg

caatcgtetyg

gacagggcte

agttattgca

atcgcagagg

ccagtgettt

tgcgetgety

cctggactet

gttectetge

ccagacgatt

ccggtaatee

gtgcaattte

ctcgggeatt

tctecaggty

cgtcectaat

gegegacata

tgtacgcaga

tggttatgte

actgaacgat

cttttetegy

cataactcct

gatcagtgge

tatacgctaa

gaagccgacg

tccctegaag

aagtccgtaa

gccagtaatce

agtgtgggcg

atttgggagce

atatgtccag

tgtgccgcaa

acggtatact

tggcccgaac

cgccatccat

aacaacggtce

cattgcgaaa

ctattatgta

aggaaaacag

ttactgaagt

cattaattta

aatcttegee

ggaaacaatg

tcttattgta

ggcaaactag

acagttcgat

tcggtatcete

gcaatgttce

agaccegteg

tgcctgeatt

cataggtgtt

cattgcceca

gtgacgatcg

aaaagagaat

atcccaagtt

gtttgaaatg

ccataaaacc

gttggcggat

tccgttagte

cggtttggea

actcatgtgt

gcgatcagat

actgtacgac

145500

145560

145620

145680

145740

145800

145860

145920

145980

146040

146100

146160

146220

146280

146340

146400

146460

146520

146580

146640

146700

146760

146820

146880

146940

147000

147060

147120

147180

147240

147300

147360

147420

147480

147540

147600

147660

147720

147780
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gattgtggca

taatgaccct

cotgttttgt

atggccagca

gaggtttegg

cgcgaaaatg

gegttggaat

cecgegageag

cceccactat

atccagacat

ctataaacga

ggttcgtect

ggaacagatc

tgcattgett

gtctetegea

caaacgaaaa

ccagtgtecta

cgaacgtega

aacgctaata

tcgtgtggga

gtcccgaatyg

acagagttat

aatattattt

gacgatgtca

agagaaatcg

tatagttgga

tatgtggata

ttggaagctce

aacatatttc

ttagacatgc

tccccagage

cttgtgttat

tccagttete

caggatgaat

cctttecteca

attgcaaaaa

ttceccecectet

ctaacagcac

tagaaatata

atgttttgte

ctaaacgaag

cgcagtteat

attgccataa

acagaatact

cgggtcggge

ttctttgtet

ggtatcagga

tcetetteggt

ccacagactg

aacatcttge

gtctetagtt

gataatcggt

tgcagaccga

tatgagaaaa

ctcatctagg

gttectgtac

gacagaagac

agacattaac

gaccttacga

ctctetecga

caacgaatgt

gecegtacgac

caccattacc

gcaataagaa

agatcgtaaa

aatctacggt

gaaaggaatc

tggtttatct

tggactaccc

atgataatag

tcctegeget

tcgagatgte

aactgagagc

ccacgactct

ttccagaagt

tgctcacatt

ttgtgaaaga

atgcaatcga

tggtatacgg

atcagtgagt

ctttgegega

tcggaagtta

cagataggaa

ttgtcggatce

ggagaaccta

tctgecegtet

agagcccacyg

aatgggatgt

tatgaagtgt

cattcggaag

cctgctaace

ctectgacgec

acgactacag

atccataagg

agagtgacga

tggtggagcg

catccggtaa

gatggaaact

aactatacgc

caaagacggg

cggcgcaggt

ttcggttace

geccageteg

ggtgattgtt

gacactttce

atgtatggta

aatacctttg

gcacggcaaa

cggaaacgcet

tcccaagtge

agatccttat

tgccaaaaaa

attgattaga

atgcaaacaa

tgtaagaaga

tgatcaagag

agccccccaa

atcccattag

cgccacgcag

aatacgactt

cceccecatece

taactgcege

ttgaaacctg

gactacttge

ttattttata

cgaacgtegyg

gecatgecgga

attccagage

tttctgaaac

cacatccgec

cagtaccteg

gaggaagaac

acacgcccac

c¢cgaggegge

cagttatcat

teggegeggg

attctggtgt

aacgagcttt

agcgatacca

gacgacgaag

gaagattgca

ggaccggect

gagggecegceyg

aaagtcgtca

cattgcgega

atgcctaagt

aaagacgtta

ggtgtaattce

gttttgggag

tatggttggg

tgtgccaaaa

aggacactgt

tgtttgcaga

ttcaaacaat

aatatccegt

tttagacctt

aatctccagyg

aagccgtget

agctctatac

gggttacaag

acgcggagte

cttegeacat

atcctectgt

gcgagatggt

cacacacgtce

ttcccacgta

ccaagtacce

agcegeggeayg

atcggactcce

gacatcttca

aatgccagte

taaaaggggt

atcatcatgt

atctctagat

agacacgcecc

aatcggteceg

atgaactgac

cttcaaaagt

gtgacacaga

aatctataga

catccceccaa

cggtcgtgag

tattcgtetg

ccggaggtag

ttatacagct

ataaatgcga

ttgtcattga

atcgcgatgt

atttcgggge

ccggaactat

cagatatctg

ttggaaaaca

tccacgettt

atgcaatccce

caatggatgt

cggctcaaga

cecctatttgt

atttaaattt

ggcttecact

agacaaacat

tgtgcaaggt

ttctttttgt

tttttgcage

tcegttettyg

ataccgttgt

gacgttagga

gctactttga

agatcagcgg

aacatcaaat

aatagcctaa

ccatceggty

ctggaaaagce

atctgttceca

ctcecgggga

atttgtgcac

tgctctgaaa

ggtctecaga

gtctgattac

tcegteggty

tttaagcaag

cgacgggcgc

gatgcaatac

tacccgttygyg

agacccaggg

aattcatgca

tctgtttace

acgacgtttyg

aaagacagaa

agcgtgcaaa

ggaaacaaat

gagtgecggyg

agtaaaaacc

agaatttcca

actgcggect

tgagtataca

catcctggeyg

tccctgagty

taatgtcgca

ttagaagcca

aatacgtcga

147840

147900

147960

148020

148080

148140

148200

148260

148320

148380

148440

148500

148560

148620

148680

148740

148800

148860

148920

148980

149040

149100

149160

149220

149280

149340

149400

149460

149520

149580

149640

149700

149760

149820

149880

149940

150000

150060

150120

150180
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acttaacaaa tgccggaatc tgtacccgtt ttctcatcge cgctgectgca tattaacgge 150240
aggaagccct taggtatage ctgagegttt ttacgtccac tgcattgcca tattcgctac 150300
atcacgtatt tctacaagaa gatgagagtg tctattcaac gggcaatttt cctgatatac 150360
atatgtacag tctccatgtc cagctcecggaa aaaactcgta atgaggacgce ctctegtatt 150420
agttcttcgg acaccttteg cctaaaagaa ttccccgtat ctgcgatacce atcgectcta 150480
ctcgacgtag tcgataactc gtacccgacg aaacacgtca tatacactga cacttgcggt 150540
ttegetgttt tgaatcccac cggcgatccg aaatacacaa tcctcagcett acttttgatg 150600
ggacgacata gatacgatgc tactgttgca tggtacgtcec tgggtaagac atgtgctaga 150660
ccaatttatc tacgcgtatt ttcagattgt catacaaatg aacaatttgg gatgtgcact 150720
tcaaaatctc cgggatggtg ggatattggt tatgcaaaaa ctgcgtatat tgaccgtgat 150780
gagttgacgt tagtattagc tgctcctget ccagagttgg gtgggctata cacacgttta 150840
atcataatta atggcgagcc aatatctagt gacatacttc taacgattga ggggacgtgt 150900
agtttttcge tcaaaggccc aatcgacgac cggctctgta aaccattcaa cttttttgta 150960
aatgggacca cgcttgacat aggcatgttt cctgcacgaa ctccccgacce ccatgaagaa 151020
aacgtaaaac agtggcttac gcgccaaagc ggaaaactgg atacggttat tggtgaagceg 151080
tccatgegte atgcagcaga tttgccacgt gcttttagag attcgtattt gaaatcgect 151140
aaagataacc tacctgacga ccctggaagg cctacagttt caattagcag tatccatgec 151200
aatgatgcct atgtaggaag cacctcectctg tatgaccaat cgctacgcge aactgaagag 151260
ccagtattgce catctgtaga tgaggcccgt cctgcgettt atacaaatgce agagaggaac 151320
cccaggatge aactaataat ttctgccatt gttgttgcta gtactgtaat ggtcgcactg 151380
attgggataa gtgcatgtat tgttaggaaa tgctgtaaaa ggaaaatcaa aagagggata 151440
cctcaacgcce cgtccaggaa agtgtattcce cgcctatgat tacgtatgga cttgggegtg 151500
tcgacacaga cacaaaaccc agtttgcggce cttcecttgaaa ctatcgatgt aatgtcetctg 151560
tcgaacgggce acatggcaca ttggagtgcg gcgtccaaaa aacatatact atgtttceccta 151620
tttcttgtca cggggagcca ttctctaate ttcaccggga cttegttatce cgcatcgacg 151680
gatcaatcgg ccatcgttge cttetgtgga ctcgacaaaa cggtgaatgt ttacggtaga 151740
cttttettet tgggtgactc ggttggtgtt atttcttacg atggaacgac agaaattctg 151800
agatggaacg aaaaactaaa gtgtttctcg gtcatgtatg ccgcegttgta tacggactge 151860
ccecttgecag ggtcetgettt atttagagga tgtagaageg cggtggtgta tgctaccccet 151920
catgacaggg tgaagccggt ttccgaaaaa ggattactge tgtgcatttc agatcccaga 151980
atttctgaca ccggtacata ttacatccge gtgtcceccteg ccggcagaaa tgtcagtgat 152040
attttcagaa ttgacgtcgt tgtgacgagt agcagtattc atacatgcgg ccatgcggat 152100
aaaggtatac aggaatgtat taggtatgcc gaccgtgtgt cattcgagaa ctatctaatt 152160
ggacacgtgg gacaattgct gcctgtcgac tcagagctac acgccgtgta taatgtcact 152220
cccagatcgg tecgttgggac aaatactgat accatgtcag cttttactaa ttcgacaaca 152280
aaatctgctt cgacgaattt aatcgctatg aagactactc atccaccaag tacgcggcgce 152340
tgtaacttga ggcgtgccecct tccaaaatta atatacatgt cttcattgge aggcctgtge 152400
cttctegtac tattaattgg tagagceggtt gtaaagtgca aaacgcccaa acccaaaatc 152460

tacaagggcg actccacctce tgacggcatc tcgcecttatca attctgcagt aaacgacgca 152520
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tttgggtgta

gaaaacatgce

atggacgtta

cgggttttga

gggctacgtg

tgcagtgcaa

atctccagat

tctaateget

catgacttaa

gccagatteg

geteegegty

gagcaaaacg

gatgccatag

cctgttggac

tatcaggtgg

gegttcaagt

actatttacg

ctatcggaat

gtgaactgca

caaaggttcg

dgggacgegy

cacgtctatce

ggatttgatg

geggecateg

gtgctggtgg

tggegtegea

ttgccccaaa

tatgagcagt

tcgtctgata

gattgttgtt

actgtccgac

ttcegtgtagyg

tccacgetat

ttttttatge

cgaagetgec

actcegtegt

ttgctatttt

aacgattgta

ggaaaacctyg

cgacccaaag

atcctgcaaa

agaaaacgac

catgcgggaa

cttttaaaag

gcataatgtce

ccaccgtaaa

atccgeeggt

gcaacgaaac

tcgttaaaat

tggtagagag

tattgattgt

cgggcattta

tcecttgeegt

catttttgca

gggataccgt

tggagttteg

agccgtgtat

gteggtttge

gcgegggecy

cattccttta

gtctgtacgt

tatcgacctt

acagagtctt

agaaagaatc

cegeggeagt

ggtgccaccy

atcattggga

ttaaccaaag

tagccgeegt

tttattgtat

tcagtctact

tgtgcgtatg

ttcececeecege

gggctectcea

cegtttagge

ttcttctata

aaattgaagg

tcttececce

cctgattect

cegectecte

agaggttgat

cggaaatgta

gaagtagggc

cacaccgegyg

ttgtcecgega

tcgtatacta

tgtagatggg

ggcgactgga

ggCCtgttgg

gggcgtgtta

ggacaacgtyg

tattcgatat

ttctggtega

caaattccaa

tacaatatcg

ggtaatgttt

tttccaccce

atcaaacgcg

cgegtgecat

ttcggaaatc

cgtegteget

ggacaagatc

atcgagcaat

aggtaggcetce

cgtaactacg

gaagacgcaa

agagttttac

gttgcccgag

aagaaagcgt

cgceccgtact

ggtgetegeg

gtggagtggt

ccggtgggca

gcaccttege

aaacggggec

atggagggta

ccgttgataa

ccecececace

tgggcgggga

ctcaacgtaa

ccctegaata

gaaaagtaac

gtaactaagt

gaccacggcyg

atgccecttt

attccccagyg

actccatata

tacgtatgtt

cggtattceca

aaaacgatag

gacactcaat

tccecgaaatyg

aagagaggca

atctccectta

ataactacac

ctcccectaca

aaagagccag

caggtectygyg

tacgatgceg

ccctegttta

ctgtgegatg

ctagatgtge

gacgacgccyg

cgtctaageg

gtaagetttt

geteceggea

gacgacgtta

agaacgagat

ctcgattgaa

taacggtect

tttacctcca

ttgggggacc

caagcgettyg

cacccaccca

cggccggcege

tactcgttta

cccgeatcat

tacggtttgt

tcecttgtgeyg

atttaaccge

tttctgaagy

cgtgcgagtt

acatgttaga

gaattatgct

tcctaatgge

ggaattcgge

cagagacgtyg

tggacagcgt

aagaggtaat

agaccgctaa

ggactgtttt

gaacgagaac

gggtgccace

aaaattttaa

gectggagac

gtccaaactg

agtgcatatc

aaattgcege

aggtcgacga

caattggcaa

agcggecgac

acgagatcge

ctcegeggtgt

gagccctaat

gcggagcttg

actcttgcaa

gggttggcag

caggctacac

atcgccgaga

ttatcccege

ctgegtaccey

ctgtctctaa

cgggaggaac

cactcegege

gacgcagaag

ttgcgacatce

ccactaacgt

cgacagctat

ctgtcttget

ccaggecgeg

cgagaagcetyg

atgagctgga

aggggagggy

tgatataccc

ggcgatgatg

aacacttaag

gacatggatc

taattgtttt

actgcgcact

getgegcaac

gaatgcgagce

cgctcacgta

gacagtttat

aacgttctta

gacggttegt

taagtcgtte

tcegteggag

cgcacgeteg

atcgatgcag

thnggCCg

aacttggact

tcacaagccyg

aagacccgga

tgcatcgatce

cgtetteegy

gtacatgtcg

cgceecteag

cgettggete

cgtgegtgee

gcgaaataaa

cgcgecaatt

geeggeacac

cagttgtegyg

ccecgactgeg

aataaagcag

acaccecegty

cgttagcgat

gataagcgga

ctgtatgege

tagttgcgty

152580

152640

152700

152760

152820

152880

152940

153000

153060

153120

153180

153240

153300

153360

153420

153480

153540

153600

153660

153720

153780

153840

153900

153960

154020

154080

154140

154200

154260

154320

154380

154440

154500

154560

154620

154680

154740

154800

154860

154920
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tcetgaacgg gaaagaagtt cgttcegetgt tattgtggte attaccgtaa ctgtcecccgge 154980
gtgcctcecat ctgctgagte ccgtgcagac tggcatgagg atggttgttce ggcecggcagge 155040
aactcceccce tcatccecctac taatcccgaa tgcctttaat gatcacgcaa taacccecctece 155100
tcttaacaat atctcttttt cgatgaagat ttcagttcce ccataacacg gcagaacgag 155160
tctgatcecct gatcaattgg aacgacttcce ttcttcagaa aggttaaacg aggacacagt 155220
ctgcgacgag agggcttaac acttcecctect gtgcgagage gcgtcectcectge gatgtggett 155280
cgccgcaaag tectttcecca tactaggcegt aaaccgcact ataacaactce cccctecccece 155340
cagcacccaa ggggcccgtyg aaaccgcgac tggtttcette ttcactgget cagtactgca 155400
aatgtgctgce ttacctcecgtg attgetgteg tcecggggetceg ttcecgcacttt ccaggccacce 155460
aaagaaagcg agaccagagc caatcgggac catctccgaa ccttgttcege taccacacac 155520
gtgcecgceect ttgttgacgt ggccgcaaac agagctcecgtg gccacgccaa cgaactgctce 155580
gtcctataaa acccctecca tactcaatge cccctgaaat gtttgcaggg gggaaagtga 155640
agccttetge ttcattcagg tgttcecgcaat cgttagggac tcaacggtcect gtccatctac 155700
ccaggtgcac accaatgtgg tgaatggtaa aatggcgttt atttgatggt ggcaacagct 155760
tatataatcg tgcatagctt cgtctacgcc catatgtect tgcgtcattce cttcecttate 155820
tagttgccac caatgagcat atggaatgtc ttgcttttte cttatttggt ctttagacta 155880
ttcaagttge ctctggctet atttgactac atttcccect cectatcegtt agggactcaa 155940
cggtctgtcece atctacccag gtgcacacca atgtggtgaa tggtaaaatg gegtttattt 156000
gatggtggca acagcttata taatcgtgca tagcttcgte tacgcccata tgtecttgeg 156060
tcattcctte cttatctagt tgccaccaat gagcatatgg aatgtcttge tttttectta 156120
tttggtettt agactattca agttgcctct ggctctattt gactacattt cccccteccet 156180
atcgttaggg actcaacggt ctgtccatct acccaggtgce acaccaatgt ggtgaatggt 156240
aaaatggcgt ttatttgatg gtggcaacag cttatataat cgtgcatage ttcgtctacg 156300
cccatatgtce cttgcgtcat tecttectta tctagttgce accaatgage atatggaatg 156360
tcttgetttt tecttatttg gtcectttagac tattcaagtt gecctectgget ctatttgact 156420
acaggaaagg gagacgtgac cgcggccgte tctcecccggcet agctccgage cgaatcgaga 156480
aggggctgcece gecggcacceg cgctectggt aggtgctgte gggtegegeg atcgegtgga 156540
cgecggtgeg ttaggggcaa gtagggccgg ccccccctee cccacgcage gectattgee 156600
ccgtegecte tetttgteee tgacccecgac gcgaatatcg gggggggggyg gggcggcgceyg 156660
ggtcggggaa agaggtggga cgtgttggeg tgagecgttgg gtgcttaata attegectcetg 156720
tceggeegte ggtatttete teccaccacce accecccteca tttetectect cttetgtete 156780
caaccaccac cgcceccctee gtttetetee tettectgtet ccaaccacca ccacceccte 156840
cgtttetete ctettectgte teccaaccacce accacccect cecgtttetet cctettetgt 156900
ctccaaccac caccaccacc CCCCCCCcce cccccaaaaa aaagaaatac acgcgegcegce 156960
ttgacttttt agagccgggce ggttcecgecccg agcctaageg tcectcegatget caagggccgg 157020
tcegettegg gttctageee cecgggcegage actctceccga gggceggtagg aacgteggga 157080
gcgagagaaa caaaccgcac gaaccgcaca gtcgctcecgca ggagcecgtgtce gagggttaat 157140
gtctecttac cteggegtcecg ctaggagaat gtttgcccec ggggagcecta gcagegcectga 157200

ccgcagcata tctaatggca aaacctgcte gtttcgcaat ccggccgata agegtttgtt 157260
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tgacaagaaa

cagcccgggyg

actgceggag

ggcaagaagc

gagcaggact

ttacgccect

cgegtttece

tgttagccga

aggacgtgtg

tcecegecacy

cacgageccec

cecgecgaace

cggacategt

ggcaaaagac

tggatcceeg

ceggegectyg

cceeceececace

cgggacegtt

ctecctectac

ctecctectac

tgcegtctac

actcgectee

cggacceacc

cceeeegect

gegtttecga

tatccgeatce

agecggggag

cctecggaga

cctactggga

gcagcectet

acagcgacta

cggtettece
tgtttteteg

acggggaaag

tceceectece

cgagaccgge

tcggecttea

tggaccgact

tttcctatca

¢gggcgcggy

cgttgtgggc

atcaaatcge

cegtggetgt

gatgcgaact

ccttecgege

gtaaggagcg

ccattgeteg

caacggcgga

cttgaataca

gtctaaatce

ttteggeatt

cececegacgge

ggacgtctgt

agtcggegat

caaatcaaac

cacgeegete

ccecececgaa

cgctcaacac

gccacccecce

gecacctecy

ctcecectece

ggcgtcetace

agcectetet

cgcacceget

dggcegggggc

cgccaggatce

ccacgetatg

caaccctaag

thgCtggCg

geggacctea

ceggeegtte

gtgccctecy

atgcgegege

cgtgttagaa

cgcecccgata

tcegegeace

agtcacccce

cegetgegte

attacaagcg

tactcecttyg

ggcggaatgt

gttgatggga

ggtgtgtgta

dcggggaacy

tcecetgeget

gatcgccagt

gacatggaga

ttttetecge

ccgagegtgg

cectgecegeyg

gagggtgecg

gegeatcagg

ggaaacgaaa

ctagtcceeg

gacccegtee

geegtetgty

cctategtga

cattcaccca

cttageceee

catacccccece

tctacgcaga

ccaccteege

gettettgte

ccectecgga

ccecegtacca

ccatcceccce

ttgtggcgcg

gtttttetee

agggaagcegy

ceggggteta

gaatggcgtt

aacgagctgg

ctegttetet

tcgcagggtt

gtgctgccaa

ccgacgtacyg

gatttegtgt

aggcgegtec

getegtggte

gacgaggact

ttacctatgg

gttaatgatt

ggggcggggt

ctttecteacy

ggtccccate

gCthngCg

accecgeccga

agccaccege

cegtgececee

cggetecegt

tttcggaggg

ggtctectgy

cggccgcgge

cgggttcgga

getgegtate

tcgaaactct

acttcccatg

ctceccectac

ctcctectac

ctcegeacygyg

catcctecce

caacccectcet

agcgtectte

gegaccgagt

dgggcegegygy

ctcgagaaga

cgggggctceg

tcgegttgte

tactcagaga

tcgaactgee

dcgcgaaggy

ggaatgactyg

cgaccctgga

geggatgggy

cgcgeatetyg

cttacatttt

cgaaggttee

agtacatggc

tgcegtgett

ggaacggaac

ggCthgCtg

aaaggagtag

ggtggtggtyg

gttecececte

cgceccgatta

tcgecacggt

tttctacage

caccceggga

gacgceeggt

cgcgggcagc

ttcggatacyg

cgaggtegte

dgeccecegegg

acggggcgaa

tgacgecgece

cceecectece

gacattttet

accacctecce

gccacctece

ttcecectece

gtctgegtet

ccacgacagg

ceccteegtty

cccageccge

ctteccagtac

getegagttyg

cgacggcgcg

ggacgctege

aatcttacct

gagagaggcec

tcgecegety

ggngCCth

cgatatgteg

cccgcagaac

ggaagcggta

gteggegete

ccgectttea

ccacgttetyg

tceggegtyge

geegeectet

attcggagag
ccaggecgge

ttgggcgggy

atttttttca

accecctgeat

tggaccggcg

ctgttagaga

gatccgtace

cggcageecg

cttgceggey

ggtcteegtt

agttccaccyg

teetgttett

ccgageccta

tgtaagccca

thggCgth

cegetgacge

cttagecece

cttagecece

cccacgecte

ctaccgetty

cctetttece

tccectteag

cgtaaatcga

gtctgecgece

gtggcecegece

acggagccegt

cggtgeecett

actccgegeyg

cctttacteg

ccccaggage

aagatgtggt

cegtecgagy

gagtgccege

acacggctee

cttegettee

taccgetgge

acacgcgact

gegecgecge

gaatccccce

157320

157380

157440

157500

157560

157620

157680

157740

157800

157860

157920

157980

158040

158100

158160

158220

158280

158340

158400

158460

158520

158580

158640

158700

158760

158820

158880

158940

159000

159060

159120

159180

159240

159300

159360

159420

159480

159540

159600

159660
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geggtetega

tcgaggagat

cctggaacga

tactgetgge

ctttcgaaat

gggaatcgaa

ctegtecege

tggggttece

tacttgattg

agcegteegyg

ggaacgggcc

accgcagagt

ttctaaaaca

taccceggec

cctegtecge

cgtetgeage

ctcaatgege

gggcgecate

aggtgtggtg

gacaccgaca

ctactccegyg

aggcgetegt

accacggcaa

agagctcgea

acatagccag

gegtgtcetat

ggaaagccta

cgectattte

taatagacgt

cgctagagga

acatccctge

gegegetgga

cggtcgcgga

aacagtggga

ggagcgccgt

ctectegegge

acceegeteg

aatgtgggtce

tggcgegect

ctgcageegyg

teggtgggtyg

tttcaagatg

cccagacgac

gececececy

gttggcgctg

acgcgectac

cgectgeggt

gegegecgece

cgcgagggac

gtcteegagyg

ccagccggga

ggcattacaa

tccececeggec

ttcctettec

ceccttetteg

tgccagagge

accgtecteg

gcaaattcce

ggCgCtCng

tccecteceyg

aagcgecatg

getetegece

cagttegeceg

cgccatgaag

gactcgcagg

cgcgectatyg

aaatcgggca

gtccacgatce

gggCCthtg

cggggacggt

gtgcgagggy

aatgctgteg

aaaatgcegyg

gtacgcggece

taatgcggtyg

gecttggega

daggggcegaa

tctegeggac

¢gecgeggey

gaaggeceggy

ctacattaca

tacatcgteg

ccegecacceyg

cggaacggaa

ggattcatgg

ceggecateg

gtcaccgecyg

gacggagcgc

cegggecteg

tcgggetecyg

caggaggttg

tcgtaccett

tegtectett

cgcaccteat

¢geggecgey

gaaactgctyg

tcececegeegy

ggcatcecty

gtgtacgtgg

cttaacaaag

accgacgcag

dgcgeggecy

aagcgaaatc

tactgcaaag

gegtetgeag

ccegteactyg

cacgaccgeg

gacgtccecyg

ttcgegteta

gtegtggegg

tcttgegagy

getetgeteg

tacgcgaacyg

gecctgataa

tgccctgggt

ccggtacgat

geccgacgegy

gettetatge

aaggcagecc

ggtgtetttt

gececgacgt

cgcteectee

atccggaacc

tgcagcaget

aaaaacgggt

cggegetacyg

ccatgtttee

ttagcagece

atggttcgea

gcacgecgge

CgCthggtg

cgtegteege

ccaggtegec

geegeggagy

cgecegecace

CngCngtg

aagtagagca

aggaaatggg

acgtgaaggc

cgctcaatca

tcacggggac

tgctttggge

atcagaaaga

ccagcgecga

cccaaagtac

tgcgecgggg

aataccgatt

cceggecget

cgettetgeg

acgggeectt

ggtcgtggct

gtteggetee

cggaagcgat

cgagggacat

ccegegagaa

cctetteegy

ctccaactte

gaaccectgg

tttcaaagty

gcggeeegge

cgegetttee

¢ggcgggacy

cgecegteget

cagacctcetyg

ccgattcaga

cceecttece

caccggtacyg

cacaacagct

gacccegeget

tcgetecaga

gecctettea

gacccegegag

acggcgcggce

gecggatgac

ctggttcggg

ggcegeegtt

gaactgcgee

gaacccectyg

catctatgte

ggtcaacaaa

gctaccgeac

gttcatgtte

aatgcgacge

dgcggecggg

cgtegeggece

ggtegegece

gaacgagcetg

cggacccgac

cecctegaccee

ccgagacctyg

tegggggege

cggecegtty

tacttccgty

ggcccgacgyg

aacgtccgag

tgtcctetge

accgggctca

cgtcgggggt

ttcgaggtge

geggeegtca

ccccacgget

atggtcgaac

tacaaagcca

caccteegte

gttccagact

caggaacgtt

ccacctgety

tcccatecce

tcttectect

tcggaacagt

gcaggagcgc

¢geggecgge

ctcgaccaag

ccteteggey

agattcctet

aaacagtacg

aactgggcac

acgaagtttce

tgcataccce

atcgecegeca

cgcteectea

cccteggeat

ctcatccegy

ttcaattceyg

gegegteegg

gtggacgett

ggtcecgggeg

gecggecacg

cttgatctca

caggagcgaa

cttagcaaag

cteectgegey

ctgcaacgeyg

ggCngthC

159720

159780

159840

159900

159960

160020

160080

160140

160200

160260

160320

160380

160440

160500

160560

160620

160680

160740

160800

160860

160920

160980

161040

161100

161160

161220

161280

161340

161400

161460

161520

161580

161640

161700

161760

161820

161880

161940

162000
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getecgegga

tttgcgeeca

acggcgcgga

ceggacctec

acgcegggec

ttatggacgg

ccececattygyg

caggcgaagg

cgttggcgcg

acgtcagcag

tcteteteag

ctctegteat

getegeceee

cecgeactege

cggcgccgga

teggttttge

tegtggtect

aagaagccgt

ggcctggeca

tggtcctacyg

gtctgtgety

cggteccaat

agaggccgec

agtggggact

tagtttccece

ccececgatec

tggccegega

geggtecgee

ctcegacget

agtgaaggct

aagggctatce

gacaaataaa

cgtacgggec

ccacgectet

agtagcgcag

gcggtagaga

gectgtacga

d999g9agggg

ccgacggega

gecctaccett

gecttgttac

aacgtcagec

caacgcegte

gectgtegee

tttececegece

ttcectgteg

aactccgatt

agtcgacgag

ttcteeggag

aagcccagac

agcgegeaca

cctgtacacyg

cgggggaccc

caaccgecte

cgttteggeyg

gggcgtcctg

ggacacgcta

ccgetacgte

cccegateta

tgagctggaa

cggaagcaac

gaccgetete

cggeeccgac

gtacgccecyg

cgatttctta

gcacgcccag

gatgctecget

ggagaccace

geceggtect

aagtcagggt

tggacaagca

ttagggggcc

geggtetgee

atacctgtte

aagcgeegge

aagtttcgta

dgaggagegyg

acggacaatg

cgtgaaccga

ctcecgaaage

gaccceggece

gagtcaagga

gagaacccge

agctgcacaa

aagcgeccac

ttaggcgatc

getggetatyg

ctgaccagcet

gccatggcgg

actgctgegt

gettggatge

gccaacccag

cggttegace

tgcctacegy

ctgaccgegy

gaacacctge

gaggatcaag

aggtgcaccyg

gctacgacgg

acgcacttte

gtcegataca

tcctaccteg

tttttagety

ctgegteceyg

aataggaccyg

ccagtegteg

cacctacgta

gtccaggagg

ccttegecct

€9g99999999

gccccecgeggyg

agcggaaccc

gtgcggatgc

ccagaacgaa

gagccegegy

aaaggaagac

cggcgaaage

gagcctecca

accgacccge

tCCnggggt

ccgcaagtte

agagaaaatc

gtcegegttt

ggcecceccac

gttgctttec

gacggcatcg

ceggeeceac

tcgeccaaat

agatcgcteg

ccgagggagt

ggcatcagca

gegagecacct

cgaaccgggyg

agagcgccge

ccggegteat

aacgccetetyg

atcgcccgga

tctegeceeyg

tcataacctce

gecgegaaaa

aggtcgcgac

cagectecte

gagagtcgca

tgtacgtett

tctgcgacgt

ttcacgttee

getegtetgt

aacagggcge

tggcccteag

d999cgg999

tacgacatat

CgngCthg

gtcaccgect

tgcccegege

gegegttege

cgcgcggcga

ggggtecttt

cggcaaagte

cgctcattgt

ccecegacgge

tccegagece

agctceccgeg

gggaaggtcc

ccececctgaa

gtggegcgac

tggcgecgee

gcacctcgac

accgactcetyg

cgtggcgage

gttgtgcege

ggcttegect

gttttgcegta

aggactctct

ctgggcggge

gttectgtee

tttgaaacga

gaacggceceg

cagccaatge

gegggacgtg

ccecegeggece

gegactggac

ggcecttgtyg

ctceccaccga

ggagcccaaa

ttgcecgetee

cgaagcgacg

agtgtggctg

gegacagagy

cgactctgaa

gagtcactcg

catccgegag

ttgcgtteeyg

ggtccattgg

gcaccttege

cgtagtgtte

cagcgectag

cgecectgege

dgacggggcec

ccctcaagec

ggtetgeceeg

gthgggCCC

geggtteteg

cggacaggcg

gegtgecgeg

ccegegegea

tttaggaagce

gectattgte

tggcgtcage

actccctege

acggcegteg

gaagatgtcg

ceggegeccyg

ttcectgeteg

cggtggagag

cctecaggace

gaaaaaaggc

cgectegtygy

tcegtecgat

ctgggececey

ggcgacatca

cgegtegega

gccgggegec

gecgetetca

aagaacgcca

gtagtcctee

tgcagtttat

gaaggggacg

ataattcatc

gtctteggeg

geggactttt

¢ggggagacyg

cgctgttagt

teggecegtgg

ceggecatte

tccegcaaac

aagacccgtyg

tccgccaaag

gcaccggate

tcagaactcc

ggaaccgaaa

162060

162120

162180

162240

162300

162360

162420

162480

162540

162600

162660

162720

162780

162840

162900

162960

163020

163080

163140

163200

163260

163320

163380

163440

163500

163560

163620

163680

163740

163800

163860

163920

163980

164040

164100

164160

164220

164280

164340

164400
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ccgegggege
cgeggetgta
caacgagcetce
9999999999
aaataaataa
cagatgcgac
tteggtegee
cgeggggaca
cctegegegy
gegegetege
ggaacgagcg
cggegagegy
ctaccgagge
cccaccecat
gatcggaccyg
cegtgacggt
cetttttega
tgcgtetgat
cggetecgeyg
gecgegeggy
gcagtcgaca
gtagggagca
ccaaacgtca
ctaaccctaa
ctaaccctaa
ctaaccctaa

aaaaaaggaa

ggagccgtgg
ccgaagaatce
cgcteegtga
gtggtggtag
ataaatgaat
agacatcatt
ctgggtggec
cctetgttet
gagcaatctce
cegetegece
cgcatacggyg
geccgaggaa
cegetgtege
tegegtegge
cggeggetac
ctctggactyg
gacgaaccge
€gg9gg99999
cggccagtag
cgctegetag
tttgcgagca
tgcgegegge
taccaaaact
aggcctaacc
ccctaaccect
ccctaaccect

catagcacaa

<210> SEQ ID NO 15
<211> LENGTH: 22

<212> TYPE:

DNA

ccecectggac
gegatcccta
aggtcatctce
ggttaacggt
gaatgaatga
cgegetetet
9999999999
tacgctgtte
tgcggtecce
geceggetat
agacataaaa
agcggcageg
actccgeggt
gagegggece
cgagtccace
ttctgecect
ggctgtecta
gggggggege
gecgagecge
geegecegga
tgcgegegge
ggaccgtagg
ctcgeggegg
ctaaccctaa
aaccctaacc
aaccaactta

caattaacgc

tcagatcgee
gggctgcgga
gaacggatag
agctgggatt
atgaatgaat
gaccgactet
g99¢cgg99gggy
geggagagece
tgcgcagece
cctetteege
atggcggggg
ggacagggtt
ccctaattgt
gaagaaagcg
tegegeceee
cccectttee
agtgaccgag
gactccaage
acgctgeatce
aatgcgtage
ggaccctage
gagcatgege
cgaactgaat
aggcctaacc
ctaaccctaa

atatccccce

ggCt

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: MB080O primer

<400> SEQUENCE: 15

cgaacaaact tcatcgetat go

<210> SEQ ID NO 16
<211> LENGTH: 22

<212> TYPE:

DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: MB081 primer

<400> SEQUENCE: 16

taactcaaat gcgaagegtt go

gegteettte
aaccgetect
aaccgctcaa
gagatgtage
gaatgaatga
tgceggegge
tgcgtccgga
ctctacceey
geggageggt
agcggcacca
agacgggttt
tcceggategyg
tegecegege
caggggggac
cgcggacece
cccaccacce
acgggegect
gttagaccge
ccegecggac
ggaccegtge
gagcatgege
geggeggace
aaaaaaaatt
ctaaccctaa
ccctaacect

ctgcatttca

cgaaggectyg
ccggatectyg
ggtcgggggy
getggegaat
atgaagggac
ggcagggggt
ggcageggeg
cggatcgatce
teggtecgey
gaaagtggeg
ctgatcgagt
accgeggegg
accccectee
acggttteeg
aatcgttege
acgccgcaga
gaaaaagcct
cgaccgeegyg
atgccegeceg
gegeatgege
geggeggace
ctggccacca
caccctaace
cggectaace
aaccctaacce

cceececeeccece

164460

164520

164580

164640

164700

164760

164820

164880

164940

165000

165060

165120

165180

165240

165300

165360

165420

165480

165540

165600

165660

165720

165780

165840

165900

165960

165994

22

22
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 17

LENGTH: 21

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: SB-1 US10 primer

SEQUENCE: 17

tcaacgtgceg acaatcgtet g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 18

LENGTH: 21

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: SB-1 SORF4 primer

SEQUENCE: 18

atgtggagga acgatcctat a

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 19

LENGTH: 18

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: ALLNDVFprimer

SEQUENCE: 19

atggcttggyg aataatac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 20

LENGTH: 18

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: mCMVF primer

SEQUENCE: 20

aactccgece gttttatg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21

LENGTH: 18

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: SV40tailR primer

SEQUENCE: 21

tcgactctag aggatceg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22

LENGTH: 21

TYPE: DNA

ORGANISM: artificial sequence

FEATURE:

OTHER INFORMATION: newSB-1 ULS5R primer

SEQUENCE: 22

atggctatag agggactgtg t

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 23

LENGTH: 21

TYPE: DNA

ORGANISM: artificial sequence

FEATURE:

OTHER INFORMATION: New SB-1 ORF5F primer

21

21

18

18

18

21
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<400> SEQUENCE: 23

gatctcaacg ctataccgge g

<210> SEQ ID NO 24

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: OptF primer

<400> SEQUENCE: 24

actgacaaca ccctacatgg ¢

<210> SEQ ID NO 25

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: VIIoptF RP primer

<400> SEQUENCE: 25

geccagcacca ggctcaggyg

<210> SEQ ID NO 26

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: SV40OpromoterF primer

<400> SEQUENCE: 26

agcttggetyg tggaatgt

<210> SEQ ID NO 27

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: SB1l 43.F primer

<400> SEQUENCE: 27

geteteggag acgeggceteg ¢

<210> SEQ ID NO 28

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: SB1l 45.R primer

<400> SEQUENCE: 28

gctettgtaa catcgeggac g

<210> SEQ ID NO 29

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: SV40 promoter F primer

<400> SEQUENCE: 29

agcttggetyg tggaatgt

<210> SEQ ID NO 30

21

21

19

18

21

21

18
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: HVTUS10 FP primer

<400> SEQUENCE: 30

ccggcaacat acataatgtg 20

<210> SEQ ID NO 31

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: HVTUS10 RP primer

<400> SEQUENCE: 31

ggcactatcc acagtacg 18

<210> SEQ ID NO 32

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: CaoptF RP primer

<400> SEQUENCE: 32

gccagcacca ggctcatca 19

<210> SEQ ID NO 33

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: SynTailR primer

<400> SEQUENCE: 33

atgttctgge acctgcac 18

<210> SEQ ID NO 34

<211> LENGTH: 1437

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: DNA sequence encoding glycoprotein C of SB-1
strain with GenBank accession No. HQ840738

<400> SEQUENCE: 34

atgcacgegt cacgegegtt gegagetttg gggtggacga gactcttatt tgtegtttta 60
ttttegggee gegtectaag cgctageatt aaccecgatce tagetacace cceggtcatt 120
getttcaace cgtcaagtat tccggecgat gatgggectt tggccaaagt tcctgeatec 180
cegecggeag gggagaaaga ggagagecac aagaatgcaa gegacgegeg taggatgect 240
agtatagttt gcgataaaga agaagtttte gttttecctga acaagacegg gegtttegtg 300
tgcactctta agatcgecce teectecgac aacgaatggt cgaactttge tcetggaccett 360
attttcaatc cgatcgaata ccatgctaat gagaagaacg tggaagcage gegtattget 420
ggcctetatyg gggtgcccegg atcagattac gectaccege gtecttetga attaatctet 480
tctattegge gagaccccca agggaccttt tggacaagec categgcaca tggagacaag 540
tacttcatat ggctaaacaa aacgacgaat acgatgggeg tggaaattag gaacgtcgac 600

tacgcagaca acggttacat ccaagttgce atgecgggatce ctttcaatcg gectttacta 660



281

US 9,101,598 B2

282

-continued
gataagcacyg tgtacatccg cgtgtgtcaa cgaccegect cggtcgacgt tctagcccce 720
ccegtectea gtggegataa gtacaagget tcatgcateg ttaggcattt ttatccaccg 780
ggctcegtet atgtgttcetyg gaggcaagat gggaatatcg ttacaccacg taaggacacyg 840
gacggaagtt tttggtggtt tgaatcagcc cggggagcca cectggtatce tacgataacy 900
ctgggcaact cggccatcga ccctectece aagatttcat gtetggtage ctggaagcag 960
ggaaatatga tgagtactac gaacgccact gcaatcccga ccgtatatca tcatccecgg 1020
atatcccectgg ctttcaaaga tgggtatgca atatgtacta cgcaatgtgt gecgttcecgga 1080
attaccatac gatggttagt acacgatgaa cccaaaccta atacaactta tgatactgtg 1140
gttacaggtc tttgcaggac cctcaagcgg catagaaata tcatcagceccg aatattactce 1200
caagatgact ggcagaaaac aaagtataca tgtcgtctca tcggctatcce tttcgacgaa 1260
gacaaatttc aagctttcga ttacttcgac gcgacgccat cgacgagggg gtcccccatg 1320
gttctcgega tagecggetgt tgtgggacta getttgattt tgggaatggg tacactcectg 1380
acggctetgt gtttctacge ctccgggaaa aaatacatat tactttcecgte cgtctag 1437

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 35
H: 478
PRT

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: glycoportein C
sion No. AEI00252

acces

<400> SEQUENCE: 35

Met His Ala
1

Phe Val Val
Asp Leu Ala

35
Ala Asp Asp
Glu Lys Glu
65

Ser Ile Val

Gly Arg Phe

Trp Ser Asn

115

Ala Asn Glu
130

Val Pro Gly
145

Ser Ile Arg

His Gly Asp

Gly Val Glu
195

Val Ala Met
210

Ser Arg Ala Leu Arg

Leu Phe Ser Gly Arg

20

Thr Pro Pro Val Ile

40

Gly Pro Leu Ala Lys

55

Glu Ser His Lys Asn

70

Cys Asp Lys Glu Glu

85

Val Cys Thr Leu Lys

100

Phe Ala Leu Asp Leu

120

Lys Asn Val Glu Ala

135

Ser Asp Tyr Ala Tyr
150

Arg Asp Pro Gln Gly

165

Lys Tyr Phe Ile Trp

180

Ile Arg Asn Val Asp

200

Arg Asp Pro Phe Asn

215

Ala

Val

25

Ala

Val

Ala

Val

Ile

105

Ile

Ala

Pro

Thr

Leu
185

Tyr

Arg

Leu

10

Leu

Phe

Pro

Ser

Phe

90

Ala

Phe

Arg

Arg

Phe

170

Asn

Ala

Pro

of SB-1 strain

Gly

Ser

Asn

Ala

Asp

75

Val

Pro

Asn

Ile

Pro

155

Trp

Lys

Asp

Leu

Trp Thr Arg

Ala Ser Ile
30

Pro Ser Ser
45

Ser Pro Pro

Ala Arg Arg

Phe Leu Asn

Pro Ser Asp

110

Pro Ile Glu
125

Ala Gly Leu
140

Ser Glu Leu

Thr Ser Pro

Thr Thr Asn

190

Asn Gly Tyr
205

Leu Asp Lys
220

with GenBank

Leu Leu
15

Asn Pro

Ile Pro

Ala Gly

Met Pro

80

Lys Thr
95

Asn Glu

Tyr His

Tyr Gly

Ile Ser
160

Ser Ala
175
Thr Met

Ile Gln

His Val
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Tyr Ile Arg
225

Pro Val Leu

Phe Tyr Pro

Ile Val Thr

275

Ser Ala Arg
290

Ala Ile Asp
305

Gly Asn Met

His His Pro

Thr Thr Gln

355

Asp Glu Pro
370

Cys Arg Thr
385

Gln Asp Asp

Pro Phe Asp

Pro Ser Thr

435

Gly Leu Ala
450

Phe Tyr Ala
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Cys Gln Arg Pro
230

Ser Gly Asp Lys Tyr

245

Pro Gly Ser Val Tyr

260

Pro Arg Lys Asp Thr

280

Gly Ala Thr Leu Val

295

Pro Pro Pro Lys Ile
310

Met Ser Thr Thr Asn

325

Arg Ile Ser Leu Ala

340

Cys Val Pro Phe Gly

360

Lys Pro Asn Thr Thr

375

Leu Lys Arg His Arg
390

Trp Gln Lys Thr Lys

405

Glu Asp Lys Phe Gln

420

Arg Gly Ser Pro Met

440

Leu Ile Leu Gly Met

455

Ser Gly Lys Lys Tyr
470

D NO 36
H: 4734
DNA

Ala

Lys

Val

265

Asp

Ser

Ser

Ala

Phe

345

Ile

Tyr

Asn

Tyr

Ala

425

Val

Gly

Ile

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

Ser

Ala

250

Phe

Gly

Thr

Cys

Thr

330

Lys

Thr

Asp

Ile

Thr

410

Phe

Leu

Thr

Leu

Val

235

Ser

Trp

Ser

Ile

Leu

315

Ala

Asp

Ile

Thr

Ile

395

Cys

Asp

Ala

Leu

Leu
475

<223> OTHER INFORMATION: plasmid pSBl 44cds

<400> SEQUENCE: 36

tcgegegttt

cagcttgtet

ttggegggtyg

accatatgeg

attcgecatt

tacgccaget

tttecccagte

tgcatctaga

cgacaagcett

tccecatege

actccaggga

cggtgatgac

gtaagcggat

teggggetgg

gtgtgaaata

caggctgege

dgcgaaaggy

acgacgttgt

tgccaatgaa

getgttatgt

gegcatacaa

catgtaagag

ggtgaaaacc

gccgggagca

cttaactatg

ccgcacagat

aactgttggg

ggatgtgctg

aaaacgacgg

ttcgcgatag

cgggagcacyg

ctatagccta

aatgcaaaca

tctgacacat

gacaagcccyg

cggcatcaga

gecgtaaggag

aagggcgatc

caaggcgatt

ccagtgaatt

cttecgattag

tatctaggge

aaccgatcca

gcgaagctag

Asp Val Leu

Cys Ile Val

Arg Gln Asp
270

Phe Trp Trp
285

Thr Leu Gly
300

Val Ala Trp

Ile Pro Thr

Gly Tyr Ala

350

Arg Trp Leu
365

Val Val Thr
380

Ser Arg Ile

Arg Leu Ile

Tyr Phe Asp
430

Ile Ala Ala
445

Leu Thr Ala
460

Ser Ser Val

for gC dele

gcagctceeg
tecagggcgeg
gcagattgta
aaaataccge
ggtgegggece
aagttgggta
cgagcteggt
aattttcgca
ttctageteg
ttcgtgagga

cacgaccgta

Ala Pro
240

Arg His
255

Gly Asn

Phe Glu

Asn Ser

Lys Gln
320

Val Tyr
335

Ile Cys

Val His

Gly Leu

Leu Leu
400

Gly Tyr
415

Ala Thr

Val Val

Leu Cys

tion

gagacggtca
tecagegggtyg
ctgagagtge
atcaggcgec
tettegetat
acgccagggt
acctcgcgaa
tgagtaaagt
gtagcgttge
catgtaccgyg

getgtgatga

60

120

180

240

300

360

420

480

540

600

660
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cgaacacagt aagagcgatc ccgatcgtac aaccgcataa caaccggggyg catcctgaac 720
gcgaacgttt gtgtecgctca gatgtggtcet cgtccatcat cecggagcage ccacgtactg 780
cgaccaagte gceggtegtcet tcgggagtag gggacatcat acttacatat ttaaggaccg 840
agtagctata tagagaccgt atttcgegat tgtacggtac tcegcagtcat attcgattte 900
taaaattgtt accgacgtat tcgtcggtag gegegcagece acttttcaac ggacccgegg 960
ggtccgacaa ccttatccecg caaacgacgce ttccgttaaa ctectgttegt gegtggetgg 1020
ggtcgegtgt acctcegtcecce ttagetttece ageccgtggaa caaagaaggc ctaggttcac 1080
tgacacttat ctactctaga ggtttgcttt ttaggcgctg ccgagggaat aattccggtce 1140
caaacgaagt tcgagagaac ctgtgtagtg tacgttattt agtctgtgcc gtgtggaaaa 1200
ggatctacct ttttttagaa ataccgtact gctagagggt tacatactat tcctcatcac 1260
ctgaggagtc taaagctgaa gttttcecggt ggatatatge cctaccgact gtaagcaggg 1320
ccggatgtac ctatacggtt gacatgccge ttttgcattt gagatgtgcce tactacggaa 1380
atcgecgtecg cgatgttaca agagctcggg gcatataatg agccagatca atgtcaccgce 1440
aaacctgcag ggatatcggg ccccctgcag gggggaaaat atttcagctg gegtgcgagce 1500
cgegtetecg agagcgtata tggagtggce tctgectgeg caacttaget ttaaatcggce 1560
cctttecatgt tttcgacage gcataaacce acgataggcce cctttagtag ccacgaaagt 1620
tttattcgca gttcgaaaga acgctatgag cacatgatat aaaaattaat cgctccgcga 1680
tcaggaatat tgtattaaca cgcaaaccaa catgctcgag atggcagttc ctaatatgca 1740
tttaccagct gecggcggecg ccaattgett tattccgeta ttcecgegttge gtacatttat 1800
acaagtgtag cagcacagaa ccgcggetgt cgecggaaaac aatgtceggece cgagaagtaa 1860
accgaagccg gctaaggtag tagccattgce cccgaatatt aacagtaata caagaattgg 1920
acggaacaga acctegtggt agcgcgacgg aaggaatatce gcgacacttyg tacccaccaa 1980
gaaaccgcat atactgcgta acgtgtcagt caatgttgac tggtgcttag ttgcgttcecga 2040
catgtacttt tgaaagctgg ctatggctgg aatcgagatg accgctatga ggctcagaat 2100
tatcgtagga atattcccecce ccagcecgtate gtaactggat acgtcttctt cgegegtegce 2160
cteggegtee gtgetgggeg ggagacgege gegaccgagyg cgatatgcac cgttcacagt 2220
aatttcccga cgtgcacggt agtagcacgt gttcattaga gaccgactgg cgtctctgac 2280
cacgtgaata gctaacgccg tatacgecga aagaaagcecyg gctagaggag aaatgtctcee 2340
atacggagcc gtgatgccgg caatcgtcce tgccgccaca actaaaaacc cggtcttceca 2400
cgtcacgtct ccagacgttg ctatgcagac gtaatgataa gatgcgatca gagctccgag 2460
catgacaaaa gcccgactge agaggcctgce atgcaagcett ggcgtaatca tggtcatagce 2520
tgtttecetgt gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca 2580
taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt gegttgcget 2640
cactgceccge tttceccagteg ggaaacctgt cgtgccaget gcattaatga atcggccaac 2700
gcgeggggag aggcggtttg cgtattggge gectcttceccge ttectegetce actgactege 2760
tgcgcteggt cgtteggetyg cggcgagcegg tatcagcetca ctcaaaggceg gtaatacggt 2820
tatccacaga atcaggggat aacgcaggaa agaacatgtyg agcaaaaggc cagcaaaagg 2880
ccaggaaccg taaaaaggcc gegttgetgg cgttttteca taggctccge ccccecctgacg 2940
agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga ctataaagat 3000



US 9,101,598 B2
287

-continued

288

accaggcegtt tcccectgga agectccectceg tgcgcectetee tgtteccgace ctgecgetta 3060
ccggatacct gtccgecttt cteccttcegg gaagegtgge getttcectcat agectcacget 3120
gtaggtatct cagttcggtg taggtcgttc gectccaaget gggctgtgtg cacgaacccce 3180
ccgttcagece cgaccgctge gecttatccecg gtaactateg tecttgagtee aacccggtaa 3240
gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga gcgaggtatg 3300
taggcggtgce tacagagttc ttgaagtggt ggcctaacta cggctacact agaagaacag 3360
tatttggtat ctgcgctctyg ctgaagccag ttaccttegg aaaaagagtt ggtagctcett 3420
gatccggcaa acaaaccacce gctggtageg gtggtttttt tgtttgcaag cagcagatta 3480
cgcgcagaaa aaaaggatct caagaagatc ctttgatcett ttctacgggg tcetgacgcetce 3540
agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca 3600
cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa 3660
cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat 3720
ttegttecate catagttgcec tgactcccceg tcecgtgtagat aactacgata cgggagggct 3780
taccatctgg ccccagtgcet gcaatgatac cgcgagaccce acgctcaccg gctccagatt 3840
tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcect gcaactttat 3900
ccgcctecat ccagtctatt aattgttgce gggaagctag agtaagtagt tegccagtta 3960
atagtttgcg caacgttgtt gccattgcta caggcatcegt ggtgtcacge tegtegtttg 4020
gtatggcttc attcagctce ggttcccaac gatcaaggceg agttacatga tcccccatgt 4080
tgtgcaaaaa agcggttagce tcecttceggte ctecgategt tgtcagaagt aagttggecg 4140
cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtce atgccatccg 4200
taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc 4260
ggcgaccgag ttgctecttge ccggcgtcaa tacgggataa taccgcgceca catagcagaa 4320
ctttaaaagt gctcatcatt ggaaaacgtt cttecggggcg aaaactctca aggatcttac 4380
cgctgttgag atccagtteg atgtaaccca ctecgtgcacc caactgatct tcagcatctt 4440
ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg 4500
gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa 4560
gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata 4620
aacaaatagg ggttccgecge acatttccce gaaaagtgcce acctgacgtce taagaaacca 4680
ttattatcat gacattaacc tataaaaata ggcgtatcac gaggcccttt cgtce 4734
<210> SEQ ID NO 37

<211> LENGTH: 4085

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: partial plasmid sequence of pSBl 44cds SV

FChAopt for vSB1-009

<400> SEQUENCE: 37

cttttgtcat gctcggaget ctgatcgeat cttatcatta cgtetgcata gcaacgtetg 60
gagacgtgac gtggaagacc gggtttttag ttgtggcegge agggacgatt geeggeatca 120
cggeteegta tggagacatt tcetectetag ceggetttet tteggegtat acggegttag 180
ctattcacgt ggtcagagac gccagteggt ctctaatgaa cacgtgctac taccgtgcac 240

gtcgggaaat tactgtgaac ggtgcatatc gecteggteg cgegegtete cegeccagea 300
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cggacgecga ggcgacgcgce gaagaagacg tatccagtta cgatacgetyg ggggggaata 360
ttcctacgat aattctgage ctcatagegg tcatctcegat tcecagccata gccagettte 420
aaaagtacat gtcgaacgca actaagcacc agtcaacatt gactgacacyg ttacgcagta 480
tatgeggttt cttggtgggt acaagtgtcg cgatattcect teegtcegege taccacgagg 540
ttectgtteeg teccaattett gtattactgt taatattegg ggcaatggct actaccttag 600
ceggettegg tttacttete gggccgacat tgtttteege gacagccgeyg gttetgtget 660
gctacacttyg tataaatgta cgcaacgcga atagcggaat aaagcaattg geggccgecg 720
cagctggtaa atgcatatta ggaactgcca tctcgagcat gttggtttge gtgttaatac 780
aatattcctg atcgcggagce gattaatttt tatatcatgt gectcatageg ttcectttecgaa 840
ctgcgaataa aactttcgtg gctactaaag gggectateg tgggtttatg cgctgtcgaa 900
aacatgaaag ggccgattta aagctaagtt gegcaggcag aggccactcce atatacgcete 960
tcggagacgce ggctcecgcacyg ccagctgaaa tattttceccce cctgcaggtce gacccaattce 1020
gagctcggta cagcettggcet gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggce 1080
tcecccagecag gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga 1140
aagtccceccag gcectceecccage aggcagaagt atgcaaagca tgcatctcaa ttagtcagca 1200
accatagtcc cgccecctaac teccgeccate ccgeccctaa ctceccgeccag ttecgceccat 1260
tcteecgecece atggctgact aatttttttt atttatgcag aggccgaggce cgcctceggcece 1320
tctgagcetat tccagaagta gtgaggaggc ttttttggag gecctaggctt ttgcaaaaag 1380
ctecegggge ggccgecace atgggcagca ageccagcac ctggatcage gtgaccctga 1440
tgctgatcac cagaaccatg ctgatcctga gctgcatcectg ccccacaage agcctggacg 1500
gcagaccect ggecgetgee ggcategtgg tgaccggcega caaggcecgtg aacatctaca 1560
ccagcagcca gaccggcage atcatcatca agetgctgece caacatgcecce aaggacaaag 1620
aggcctgege caaggeccce ctggaagect acaacagaac cctgaccacce ctgctgacce 1680
cectgggega cagcatcaga agaatccagg geagcgcecac cacaagceggce ggaggaaagce 1740
agggcagact ggtgggcgcet atcatcggga gegtggecct gggegtggece acagetgcece 1800
agattaccge tgcagecgcece ctgattcagg ccaatcagaa cgcecgccaac atcctgagac 1860
tgaaagagag cattgccgcc accaacgacg cegtgcacga agtgacaaac ggactgtcce 1920
agctggetgt cgctgtcgge aagatgcagce agttcgtgaa caaccagttc aacaacaccg 1980
ccagagagct ggactgcatc aagatcgecce agecaggtggyg cgtggagetyg aacctgtace 2040
tgaccgaget gaccacagtg ttcggeccece agatcacaag cccegetetyg acccagetga 2100
caatccaggc cctgtacaac ctggctggcg gcaacatgga ctatctgctg actaagectgg 2160
gagtgggcaa caaccagctg tccagectga tegggtecegg getgatcaca ggcaacccca 2220
tcetgtacga cagccagaca cagctgctgg gcatccagat caacctgcca tecgtgggaa 2280
gectgaacaa catgagagcce acctacctgg aaaccctgag cgtgtccacce accaaggget 2340
tegecagege cctggtgece aaggtggtga cacaggtggg cagegtgatce gaggaactgg 2400
acaccagcta ctgcatcgag agcgacatcg acctgtactg caccagagtg gtgaccttce 2460
caatgagcce cggcatctac agctgectga geggcaacac cagegectge atgtacagca 2520
agaccgaagg agcactgaca acaccctaca tggccctgaa gggaagcegtyg atcgcecaact 2580
gcaagatgac cacctgcaga tgcgccgacce ccccaggcat catcagecag aactacggeg 2640
aggccgtgag cctgatcgac aaacattcct gtagegtget gtccecctggat ggcatcacac 2700
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tgagactgag cggcgagttc gacgccacct accagaagaa catcagcatc ctggacagcce 2760
aggtgatcgt gaccggcaac ctggacatca gcaccgaget gggcaacgtyg aacaacagca 2820
tcagcagcac cctggacaag ctggccgagt ccaacaacaa gctgaacaaa gtgaacgtga 2880
acctgaccag cacaagcgcc ctgatcacct acatcgtget ggccatcgtg tecctggect 2940
tcggecgtgat cagcectggtg ctggectgcet acctgatgta caagcagaga gceccagcaga 3000
aaaccctgcet gtggetggge aataacacce tggaccagat gagggccacce accagaacct 3060
gatgagcggce cgcgatacct gcaggtttgce ggtgacattg atctggctca ttatatgcecce 3120
cgagctettg taacatcgceg gacgcgattt ccgtagtagg cacatctcaa atgcaaaagc 3180
ggcatgtcaa ccgtataggt acatccggcec ctgcttacag tceggtagggce atatatccac 3240
cggaaaactt cagctttaga ctcctcaggt gatgaggaat agtatgtaac cctctagcag 3300
tacggtattt ctaaaaaaag gtagatcctt ttccacacgg cacagactaa ataacgtaca 3360
ctacacaggt tctctcgaac ttecgtttgga ccggaattat tccctcecggca gegcecctaaaa 3420
agcaaacctc tagagtagat aagtgtcagt gaacctaggc cttcectttgtt ccacggectgg 3480
aaagctaagg gacgaggtac acgcgacccece agecacgcac gaacagagtt taacggaagce 3540
gtcgtttgeg ggataaggtt gtceggacccecce gegggtccgt tgaaaagtgg ctgcgcgect 3600
accgacgaat acgtcggtaa caattttaga aatcgaatat gactgcgagt accgtacaat 3660
cgcgaaatac ggtctctata tagctactcg gtecttaaat atgtaagtat gatgtcccect 3720
actcccgaag acgaccgcega cttggtegca gtacgtggge tgctccggat gatggacgag 3780
accacatctg agcgacacaa acgttcgcegt tcaggatgcc cccggttgtt atgeggttgt 3840
acgatcggga tcgctcttac tgtgttegte atcacagcecta cggtcgtget agecttegetg 3900
tttgcattct cttacatgtc cctggagtce ggtacatgtce ctcacgaatg gatcggttta 3960
ggctatagtt gtatgcgcgce gatggggagce aacgctaccg agctagaagc cctagatacg 4020
tgctceccgac ataacagcaa gcecttgtcgac tttactcatg cgaaaattct aatcgaagcet 4080
atcge 4085
<210> SEQ ID NO 38

<211> LENGTH: 4344

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: partial plasmid sequence of pHM103+Fopt for

vHVT114

<400> SEQUENCE: 38

gagctcaggyg tatgatactce agcetgttatt gtggccgacce aggaggactc caatgcttag 60
cattcataag aacgctagag atgctattta acgatgtget gtegtctaaa gaatttgtge 120
atttagcctt taaatgtaaa accaatgacg cattcactac gctegtgegt gcaatttcetg 180
ggccagggta tgcatattcce ataacagaaa tcgacacttg agaagaggat ctgactgttt 240
gggataaagyg tcgtttgggt ctgtectage gatataattt atatgacgat atacattaaa 300
catctgtgtg cagtacttag gtatttaatc atgtcgatga aatgttatgt gtaaatatcg 360
gacaatatag ataacgggca cgctgctatt gtaacgtgceg cccgegeget agtgetgact 420
aatagtgtgg atgatgtata cagtatatta caaacggaaa tgatacgtaa taaattatgt 480
actcttattg atttataaaa acatacatgc agtgttgcta tgtcacataa ttagectcge 540

cegtectacge tccactgaag ataatggget ccegetgtte aaaaaaatca gegtgegteg 600
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ataagacttt ggtgcagtct cttcggggtce gcaatttaga tttgccgcat ggagggtate 660
tggggatttt tgccaatgct ggagcgacga ctgtacgatt cgtcecccatcyg ggatctagca 720
gaccaatgat gttgacacac atcggccatg catgtacgga cggtctattg cgegagtttg 780
ttattttcga aggacaagat ggaagtgtat atggaaccga caataatgtt agtttgcatt 840
tcttagggeyg gaatctacat gatatcttat ccaagcegggyg tatgagccag agagatgtga 900
tggtcataaa gggtaaattt tttagatctg aaataacgca gttgcccaaa caacgatcge 960
gattaaaaga aaaatcggat ggttcaatta ggacatgcat ggattctgtg cgcataaacc 1020
ataaccgcag cactgttggg cacttcggta actcaaatgc gaagcgttge acgtctgcega 1080
taactacgcce tactatgcac attgttactc ctgcatctta aaaatatatc ctgtagtaat 1140
tttcacagca atgtcataac atcatctcgc taaagaatga cctgggattg gagaagtaat 1200
gaatatttgc aaccaatgca ttgaataaac taacattaaa cgaattcgag ctcggtacag 1260
cttggcetgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcecce ccagcaggca 1320
gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct 1380
cceccagcagg cagaagtatg caaagcatgce atctcaatta gtcagcaacc atagtcccgce 1440
ccctaactee geccatceeg cecctaacte cgecccagtte cgceccattet cegecccatg 1500
gctgactaat tttttttatt tatgcagagg ccgaggccgce ctecggcectcet gagcectattcece 1560
agaagtagtg aggaggcttt tttggaggcc taggcttttg caaaaagctg cggccgccac 1620
catgggcage aagcccagca caagaatccce ageccccectyg atgctgatca cccgeatcat 1680
gctgatcetyg ggctgcatca gacccacaag ctccctggat ggacgccccce tggecgetge 1740
cggcategtyg gtgaccggceg acaaggecgt gaacgtgtac accagcagece agaccggcag 1800
catcatcgtg aagctgctge ccaacatgec cagagacaaa gaggcctgeg ccaaggccce 1860
cctggaagece tacaacagaa ccctgaccac cctgetgace cceectgggeyg acagcatcag 1920
aaagatccag ggctcegtga gcacaagegg cggaggaaag cagggcagac tgatcggege 1980
cgtgatcgge agcecgtggecce tgggagtggce tacagctgece cagattaccg ctgcagccgce 2040
cctgatccag gccaaccaga acgccgecaa catcctgaga ctgaaagaga gcattgecge 2100
caccaacgag gccgtgcacg aagtgaccga cggectgage cagetgteceg tggecgtggg 2160
caagatgcag cagttcgtga acgaccagtt caacaacacc gccagagagce tggactgcat 2220
caagatcacc cagcaggtgg gcgtggaget gaacctgtac ctgaccgage tgaccacagt 2280
gtteggecee cagatcacaa gcccagecct gacacagcetg accatccagg cectgtacaa 2340
cctggetgge ggcaacatgg actatctgct gacaaagcetg ggaatcggca acaaccagct 2400
gtecagectyg atcggaageg gcectgatcac cggctaccce atcctgtacg acagccagac 2460
acagctgetyg ggcatccagg tgaacctgece cagegtggge aacctgaaca acatgegcege 2520
cacctacctg gaaaccctga gegtgtecac caccaaggge tacgccageg ccctggtgece 2580
caaggtggtyg acacaggtgg gcagcgtgat cgaggaactyg gacaccagct actgcatcga 2640
gagcgacctg gacctgtact gcaccagaat cgtgaccttce ccaatgagcc ccggcatcta 2700
cagctgectyg agcggcaaca ccagcgectg catgtacage aagaccgaag gcgcactgac 2760
aacaccctac atggecctga agggaagegt gatcgccaac tgcaagatca ccacctgcag 2820
atgcaccgac cccccaggca tcatcageca gaactacgge gaggccgtga gcectgatcga 2880
tcgccattee tgtaacgtge tgtccctgga cggcatcaca ctgagactga gceggcgagtt 2940
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cgatgccace taccagaaga acatcagcat cctggacage caggtgatcg tgaccggcaa 3000
cctggacate agcaccgagce tgggcaacgt gaataacage atcagcaacyg ccctggacag 3060
actggccgag agcaacagca agctggaaaa agtgaacgtyg cgectgacat ccacttccge 3120
tctgatcacce tacatcgtge tgaccgtgat cagecctggtg ttcecggcgccce tgagectggt 3180
gctggectge tacctgatgt acaagcagaa ggcccagcag aaaaccctgce tgtggcectggg 3240
caacaacacc ctggaccaga tgagagccac caccagagec tgatgagegyg ccgeggggat 3300
ccagacatga taagatacat tgatgagttt ggacaaacca caactagaat gcagtgaaaa 3360
aaatgcttta tttgtgaaat ttgtgatgct attgctttat ttgtaaccat tataagctgc 3420
aataaacaag ttaacaacaa caattgcatt gattttatgt ttcaggttca gggggaggtg 3480
tgggaggttt tttcggatcc tctagagtcg acaattattt tatttaataa catatagccc 3540
aaagacctct atgaacattt agtttcccgt atactcaacg gcgcgtgtac acacgcatct 3600
ctttgcatag cgatgaagtt tgttcggcag cagaaaatgc agatatccaa caatctggag 3660
aaaacttatc atcacagtgg cagtggaaac ataccccctc tatattcatg gtataattat 3720
cgtctacage gtccaggata gtggcgtgag aaaatggaga tctgcagccce tectttecat 3780
ggcatgcecge tttattgttce attaaacgca caatggtctc aacgccagat atgggcatag 3840
attctgaaga acccgttgac aatccgaaga agaaggcgtg caggtctttg gaagactcgce 3900
acgttggtct tataatgtat gatcgagatg tcaccctaat gccacatggt acaggcttat 3960
cgcggtcecatg gecgatcggac ttgtaatttg caacgatggg caaaggatcg acgacatgcece 4020
aaacattctg aacccgtaga gatgttaacg atgacgagga tgaatatccc atgctcecgetg 4080
ccatagtatc aagtacaccg cgaataagga cgcgtccaac atcgttatat gcacacaatg 4140
ggctacacgt gactaacacc cccgaatatt agtcatatgt gagtttcagt ctggctccca 4200
tatagcctgt agactatttg tggtttaagt gtgaacgagg cgctgtgaac gagactcggg 4260
ccgattgtaa gaacaagcaa atgcactttc catttaacaa gaagtgtaga gagaatactc 4320
aacctctttg gatgtatcct cgag 4344
<210> SEQ ID NO 39

<211> LENGTH: 1362

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: IBDV DNA encoding VP2 protein

<400> SEQUENCE: 39

atgacaaacc tgcaagatca aacccaacag attgtteegt tcatacggag ccttetgatg 60
ccaacaaccg gaccggegte cattccggac gacaccctgg agaagcacac tctcaggtca 120
gagacctcega cctacaattt gactgtgggyg gacacagggt cagggctaat tgtettttte 180
cctggattee ctggetcaat tgtgggtget cactacacac tgcagagcaa tgggaactac 240
aagttcgatce agatgetect gactgeccag aacctaccgg ccagctacaa ctactgcaga 300
ctagtgagtce ggagtctcac agtgaggtca agcacactece ctggtggegt ttatgcacta 360
aacggcacca taaacgccgt gaccttecaa ggaagectga gtgaactgac agatgttage 420
tacaatgggt tgatgtctge aacagccaac atcaacgaca aaattgggaa tgtcctggta 480
ggggaagggg tcactgtcct cagectaccce acatcatatg atcttgggta tgtgaggett 540
ggtgacccca ttccegetat agggcettgac ccaaaaatgg tagctacatg cgacageagt 600

gacaggccca gagtctacac cataactgca gccgatgatt accaattcte atcacagtac 660
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caaccaggtg gggtaacaat cacactgttc tcagccaaca ttgatgctat cacaagccte 720
agcattgggg gagagctegt gtttcaaaca agegtccaag gecttgtact gggegecace 780
atctacctta taggctttga tgggactgeg gtaatcacca gagctgtage cgcagataat 840
gggctgacgyg ccggcaccga caatcttatg ccattcaatce ttgtcattcc aaccaatgag 900
ataacccagce caatcacatc catcaaactg gagatagtga cctccaaaag tggtggtcag 960
gcaggggatc agatgtcatg gtcggcaagt gggagcctag cagtgacgat ccatggtgge 1020
aactatccag gggccecteceg tcccgtcaca ctagtagect acgaaagagt ggcaacagga 1080
tcegtegtta cggtegcectgg ggtgagtaac ttcgagetga ttccaaatcce tgaactagca 1140
aagaacctgg ttacagaata cggccgattt gacccaggag ccatgaacta cacaaaattg 1200
atactgagtg agagggaccg tcttggcatc aagaccgtct ggccaacaag ggagtacact 1260
gattttcgtg agtacttcat ggaggtggcc gacctcaact ctcccctgaa gattgcagga 1320
gcatttggct tcaaagacat aatccgggct ataaggaggt aa 1362

<210> SEQ ID NO 40
<211> LENGTH: 453

<212> TYPE:

PRT

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 40

Met Thr Asn Leu Gln Asp Gln Thr

1

Ser

Leu

Gly

Lys

Asn

Leu

Phe

Met

145

Gly

Tyr

Met

Thr

225

Leu

Glu

Gly

50

Ser

Phe

Tyr

Pro

Gln

130

Ser

Glu

Val

Val

Ala
210

Thr

Leu

Lys

35

Asp

Ile

Asp

Cys

Gly

115

Gly

Ala

Gly

Arg

Ala
195

Ala

Ile

Met

20

His

Thr

Val

Gln

Arg

100

Gly

Ser

Thr

Val

Leu
180
Thr

Asp

Thr

Pro

Thr

Gly

Gly

Met

85

Leu

Val

Leu

Ala

Thr

165

Gly

Cys

Asp

Leu

Thr

Leu

Ser

Ala

70

Leu

Val

Tyr

Ser

Asn

150

Val

Asp

Asp

Tyr

Phe
230

Thr

Arg

Gly

55

His

Leu

Ser

Ala

Glu

135

Ile

Leu

Pro

Ser

Gln
215

Ser

Gly

Ser

40

Leu

Tyr

Thr

Arg

Leu

120

Leu

Asn

Ser

Ile

Ser
200

Phe

Ala

Gln

Pro

25

Glu

Ile

Thr

Ala

Ser

105

Asn

Thr

Asp

Leu

Pro

185

Asp

Ser

Asn

Gln

10

Ala

Thr

Val

Leu

Gln

90

Leu

Gly

Asp

Lys

Pro

170

Ala

Arg

Ser

Ile

IBDV VP2 protein

Ile

Ser

Ser

Phe

Gln

75

Asn

Thr

Thr

Val

Ile

155

Thr

Ile

Pro

Gln

Asp
235

Val Pro Phe

Ile Arg

Ile

Thr

Phe

60

Ser

Leu

Val

Ile

Ser

140

Gly

Ser

Gly

Arg

Tyr

220

Ala

Pro

Tyr

45

Pro

Asn

Pro

Arg

Asn

125

Tyr

Asn

Tyr

Leu

Val
205

Gln

Ile

Asp

30

Asn

Gly

Gly

Ala

Ser

110

Ala

Asn

Val

Asp

Asp

190

Tyr

Pro

Thr

Asp

Leu

Phe

Asn

Ser

95

Ser

Val

Gly

Leu

Leu

175

Pro

Thr

Gly

Ser

Thr

Thr

Pro

Tyr

80

Tyr

Thr

Thr

Leu

Val

160

Gly

Lys

Ile

Gly

Leu
240
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Ser Ile Gly

Leu Gly Ala

Thr Arg Ala

275

Leu Met Pro
290

Ile Thr Ser
305

Ala Gly Asp

Ile His Gly

Ala Tyr Glu

355

Ser Asn Phe
370

Thr Glu Tyr
385

Ile Leu Ser
Arg Glu Tyr
Asn Ser Pro

435
Arg Ala Ile

450

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Glu Leu Val Phe

245

Thr Ile Tyr Leu Ile

260

Val Ala Ala Asp Asn

280

Phe Asn Leu Val Ile

295

Ile Lys Leu Glu Ile
310

Gln Met Ser Trp Ser

325

Gly Asn Tyr Pro Gly

340

Arg Val Ala Thr Gly

360

Glu Leu Ile Pro Asn

375

Gly Arg Phe Asp Pro
390

Glu Arg Asp Arg Leu

405

Thr Asp Phe Arg Glu

420

Leu Lys Ile Ala Gly

Arg Arg

D NO 41
H: 5178
DNA

440

Gln Thr Ser
250

Gly Phe Asp
265

Gly Leu Thr

Pro Thr Asn

Val Thr Ser

315

Ala Ser Gly
330

Ala Leu Arg
345

Ser Val Val

Pro Glu Leu

Gly Ala Met

395

Gly Ile Lys
410

Tyr Phe Met
425

Ala Phe Gly

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

Val

Gly

Ala

Glu

300

Lys

Ser

Pro

Thr

Ala

380

Asn

Thr

Glu

Phe

Gln

Thr

Gly

285

Ile

Ser

Leu

Val

Val

365

Lys

Tyr

Val

Val

Lys
445

Gly

Ala

270

Thr

Thr

Gly

Ala

Thr

350

Ala

Asn

Thr

Trp

Ala

430

Asp

Leu Val
255

Val Ile

Asp Asn

Gln Pro

Gly Gln
320

Val Thr
335

Leu Val

Gly Val

Leu Val

Lys Leu

400

Pro Thr
415

Asp Leu

Ile Ile

<223> OTHER INFORMATION: partial plasmid sequence of SB-1 US10mFwt Sbfl

for v

SB1-004

<400> SEQUENCE: 41

gacataacca

tctgegtaca

tatgtecgege

attagggacg

cacctggaga

aatgccegag

gaaattgcac

ggattaccgg

aatcgtctgg

gcagaggaac

agagtccagg

cagcagcgca

aaagcactgg

acatatcgtt

ggttttttte

cggaccttgt

cggcgaagat

actggaccge

gtacattaac

gatttgcagt

aagacgagat

agcctacaga

tgtattatag

aggacactcc

tgtggaggaa

agcgttttag

tgatatacac

tacgatggge

cgaaaacgga

aaaactaatc

aatgctctet

ggcgatgccg

ggtgetttet

agggaatgca

aataactaac

agccttgeac

gccaacgatt

cgatcctata

acgagattta

aaggatatgt

gagatgttte

cgatggaagt

ggcecegttte

ttaggcatcc

ttcttaaaaa

ctacctatct

atcagattat

gacgcagaag

gagatagtga

caactgaata

cgegtecceca

ggtcgegggt

ggtaccgaat

tgatagatga

tatactgcag

tacccgeget

ataagggttt

aaatattggt

gcgaatacceg

gttgcgcaca

ggaagagcaa

agacggctag

ceggggatte

ggtccagatt

ccatttttcet

ggttttatgg

catttcaaac

aacttgggat

attctctttt

cgatcgtcac

tggggcaatg

aacacctatg

aatgcaggca

cgacgggtet

ggaacattge

gagataccga

atcgaactgt

ctagtttgee

60

120

180

240

300

360

420

480

540

600

660

720

780
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cctetgegat tgctacgttt taactgaagt tagagaatat tgacgcagat tacaataaga 840
tgcaataact tctggtaagt caataaagtg cctgcaggcc caattcaata gtggatcccc 900
caactccgec cgttttatga ctagaaccaa tagtttttaa tgccaaatgc actgaaatcce 960

cctaatttgc aaagccaaac gccccctatg tgagtaatac ggggactttt tacccaattt 1020
cccacgcegga aagcccccta atacactcat atggcatatg aatcagcacg gtcatgcact 1080
ctaatggcgg cccataggga ctttccacat agggggcegtt caccatttce cagcataggg 1140
gtggtgactc aatggccttt acccaagtac attgggtcaa tgggaggtaa gccaatgggt 1200
ttttceccatt actggcaagce acactgagtc aaatgggact ttccactggg ttttgcccaa 1260
gtacattggg tcaatgggag gtgagccaat gggaaaaacc cattgctgcc aagtacactg 1320
actcaatagg gactttccaa tgggtttttce cattgttggc aagcatataa ggtcaatgtg 1380
ggtgagtcaa tagggacttt ccattgtatt ctgcccagta cataaggtca atagggggtyg 1440
aatcaacagg aaagtcccat tggagccaag tacactgcegt caatagggac tttccattgg 1500
gttttgcecca gtacataagg tcaatagggg atgagtcaat gggaaaaacc cattggagcce 1560
aagtacactg actcaatagg gactttccat tgggttttgc ccagtacata aggtcaatag 1620
ggggtgagtc aacaggaaag ttccattgga gccaagtaca ttgagtcaat agggactttce 1680
caatgggttt tgcccagtac ataaggtcaa tgggaggtaa gccaatgggt ttttcccatt 1740
actggcacgt atactgagtc attagggact ttccaatggg ttttgcccag tacataaggt 1800
caataggggt gaatcaacag gaaagtccca ttggagccaa gtacactgag tcaataggga 1860
ctttccattg ggttttgcce agtacaaaag gtcaataggg ggtgagtcaa tgggttttte 1920
ccattattgg cacgtacata aggtcaatag gggtgagtca ttgggttttt ccagccaatt 1980
taattaaaac gccatgtact ttcccaccat tgacgtcaat gggctattga aactaatgca 2040
acgtgacctt taaacggtac tttcccatag ctgattaatg ggaaagtacc gttctcgagce 2100
caatacacgt caatgggaag tgaaagggca gccaaaacgt aacaccgccce cggttttcce 2160
ctggaaattc catattggca cgcattctat tggctgaget gegttctacg tgggtataag 2220
aggcgegace agcgteggta ccgtcegeagt ctteggtetyg accaccgtag aacgcagagce 2280
tcetegetge aggcggcege atgggctcca aaccttcetac caggatccca gcacctcetga 2340
tgctgatcac ccggattatg ctgatattgg gctgtatccg tccgacaage tetcecttgacg 2400
gcaggcctet tgcagctgca ggaattgtag taacaggaga taaggcagtc aatgtataca 2460
cttcgtetca gacagggtca atcatagtca agttgctceccce gaatatgccce agggataagg 2520
aggcgtgtge aaaagcccca ttagaggcat ataacagaac actgactact ttgctcactce 2580
ctecttggecga ctccatcege aagatccaag ggtcetgtgte cacatctgga ggaggcaagce 2640
aaggccgect gataggtgcet gttattggca gtgtagetcect tggggttgca acagcggcac 2700
agataacagc agctgcggcec ctaatacaag ccaaccagaa tgccgccaac atcctcececgge 2760
ttaaggagag cattgctgca accaatgaag ctgtgcatga agtcaccgac ggattatcac 2820
aactatcagt ggcagttggg aagatgcagc agtttgtcaa tgaccagttt aataatacgg 2880
cgcgagaatt ggactgtata aaaatcacac aacaggttgg tgtagaactc aacctatacc 2940
taactgaatt gactacagta ttcgggccac agatcacctc ccctgcatta actcagctga 3000
ccatccaggce actttataat ttagctggtg gcaatatgga ttacttatta actaagttag 3060

gtatagggaa caatcaactc agctcgttaa ttggtagcgg cctgatcact ggttacccta 3120
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tactgtatga ctcacagact caactcttgg gcatacaagt gaatttaccc tcagtcggga 3180
acttaaataa tatgcgtgcc acctatttgg agaccttatc tgtaagtaca accaaaggat 3240
atgcctcage acttgtcccg aaagtagtga cacaagtcegg ttccgtgata gaagagettg 3300
acacctcata ctgtatagag tccgatctgg atttatattg tactagaata gtgacattcc 3360
ccatgtcccece aggtatttat tectgtttga gcggcaacac atcagcttge atgtattcaa 3420
agactgaagg cgcactcact acgccgtata tggcccttaa aggctcagtt attgccaatt 3480
gtaaaataac aacatgtaga tgtacagacc ctcctggtat catatcgcaa aattatggag 3540
aagctgtatc cctgatagat agacattcgt gcaatgtcett atcattagac gggataactc 3600
taaggctcag tggggaattt gatgcaactt atcaaaagaa catctcaata ctagattctce 3660
aagtcatcgt gacaggcaat cttgatatat caactgaact tggaaacgtc aacaattcaa 3720
tcagcaatgc cttggatagg ttggcagaaa gcaacagcaa gctagaaaaa gtcaatgtca 3780
gactaaccag cacatctgct ctcattacct atattgttcect aactgtcatt tctcectagttt 3840
tcggtgcact tagtctggtg ttagegtgtt acctgatgta caaacagaag gcacaacaaa 3900
agaccttgct atggcttggg aataatacce tcgatcagat gagagccact acaagagcat 3960
gagcggccege ggggatccag acatgataag atacattgat gagtttggac aaaccacaac 4020
tagaatgcag tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt 4080
aaccattata agctgcaata aacaagttaa caacaacaat tgcattgatt ttatgtttca 4140
ggttcagggg gaggtgtggg aggttttttc ggatcctcta gagtcgaggg tcgacgatat 4200
cctgcaggtt tatttgcaaa actctataca ttgtttceccga geccctgtcat tegecgcaaat 4260
ttactcaatg tcttceccccat cgtctggagg cgaagattca gacgattgte gcacgttgat 4320
caggtaatgt gccacttcga cgtcgtecgta aattaatgca ttccecctteg ctgctacagce 4380
ccggcataaa ggcttccaat aagactctac ttcagtaagce gggctttcte cacagcctgt 4440
tgccattcece aacaacttaa tcagatcact gttttcecctca tataaatggg aaacaataca 4500
gcagccagga tgcccaagac aacaccaata cataatagca gtcagacggc tatccatttce 4560
tccatgegtt tcaggtgcat gcettataatt tcgcaatgca acacttacta ttttectcaa 4620
cgaaccggct acgtagaaat ttgatgtgga ccgttgtteg cggcggattg ttgecgtcagt 4680
taaatccatt atctcacgcc acaggtgaat ggatggcggce ataccagctt tcattgccgce 4740
gaaagagacc atggcagcgg tcaatacagt tcgggccaaa ccgcgtacag actttggeag 4800
ggatgatata tgtactccac cagcagaaag tataccgtat actttctcat tcgcaggatc 4860
cggccacaga tgagatgttc tgcgaagttt gcggcacacc gaccacaggce ccatttgett 4920
ttgcggtgat ggtacttcac atacctcact ggacatatca caatattatc ttgcgceggtg 4980
gtgcacctte tgtctctata gacacccagce tcccaaatgt caggtcggat aacgttgtag 5040
tcaatagaaa tctatatggt acaagtcacg cccacactgc gttacttaat taacgcgaca 5100
tactcattca ataaataaca ggcaaagtga ttactggcaa taggacattt attgttcgtce 5160

tacatcagtg agttttgt 5178

<210> SEQ ID NO 42

<211> LENGTH: 4226

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: partial plasmid sequence of SB1 UL55 SVFopt syn
tail SbfI for vSB1-006
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<400> SEQUENCE: 42

gtcctcagee ttgcgctagt aagctgtaat acagagaacg gggcacgaac gtgcatcgaa 60
acattatttt cctttggagg tgccgtgctg gaaacaaaca ttctgattca tgcaattaac 120
caactgcttc ctttgtgcga tgtcatggeg gtttccggaa taagtagact tgctatcata 180
gaatcaatcc ccgaactcgg aacggttcca tacaggtgeg ttttacaagce gacgcctcat 240
attacagcgt gtctcacccce caaggtagtc agatgcatga attatgggat actactatct 300
cactgggagg aatgcgtcgt gcgggattcg aaatacatcg taaacgtacc cacgcaaaca 360
cagtttgtca catccttaac cegttgtceg cacgggccag tcgccaacga ttggtacctt 420
ggattcttct tcccatttaa ggggttcagg gtaataaccg tcagaacaag gcgctggetg 480
gcagcatata cctacagatt tcgaaagtgg ttgcaatggg aagagggttc cccccactac 540
gtcgetttga ggcegtetggt cccactatgt gattgctact tgatggatge ttgcatgaca 600
aacaactttt ttgcctgcgg aatgctattc cacttacact gegtcccaat accecgegege 660
gaaaaacgca ttgtggcgat actggcgaga gcgattgatg acgcgcaaac atatgcggga 720
acctcactgc acgtagatac gagtgaacag tagagcgtta gtatgtggtt ttctttaggt 780
gttactacca cttacattcc tacaaaatca ctactccecgt attagatctc aacgctatac 840
cggcegtagge gaacctgagg gtgcegcccct agctctegea attggtatge gtaaatgaat 900
tgttatcgeg ggttgccata agattttgta tacatacgaa cccgagaatg tataaaccaa 960

taaatgctga aatggtagac ctgcaggtcg acccaattcg agctcggtac agecttggetg 1020
tggaatgtgt gtcagttagg gtgtggaaag tccccaggct ccccagcagg cagaagtatg 1080
caaagcatgc atctcaatta gtcagcaacc aggtgtggaa agtccccagg ctccccagca 1140
ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccc gcccctaact 1200
ccgcccatece cgceccectaac tecgeccagt tceecgeccatt ctceccecgeccca tggctgacta 1260
atttttttta tttatgcaga ggccgaggcce gcctcecggect ctgagcectatt ccagaagtag 1320
tgaggaggct tttttggagg cctaggcttt tgcaaaaagce tcccggggeg gecgcecacca 1380
tgggcagcaa gcccagcaca agaatcccag cceccectgat getgatcace cgcatcatge 1440
tgatcctggg ctgcatcaga cccacaagct ccctggatgg acgccccctg gecgetgecg 1500
gcatcgtggt gaccggcgac aaggccgtga acgtgtacac cagcagccag accggcagea 1560
tcatcgtgaa gctgetgece aacatgecca gagacaaaga ggcectgcegece aaggecccce 1620
tggaagccta caacagaacc ctgaccacce tgetgaccee cctgggcegac agcatcagaa 1680
agatccaggg ctcegtgage acaageggeg gaggaaagea gggcagactyg atcggegecg 1740
tgatcggcag cgtggccetyg ggagtggcta cagcectgcecca gattaccget gcagecgecce 1800
tgatccagge caaccagaac gccgccaaca tcectgagact gaaagagagce attgecgceca 1860
ccaacgaggce cgtgcacgaa gtgaccgacg gectgageca getgtceegtyg gecgtgggea 1920
agatgcagca gttcgtgaac gaccagttca acaacaccge cagagagctyg gactgcatca 1980
agatcaccca gcaggtgggce gtggagctga acctgtacct gaccgagctg accacagtgt 2040
tecggecccca gatcacaage ccagccectga cacagctgac catccaggece ctgtacaace 2100
tggctggegg caacatggac tatctgctga caaagctggg aatcggcaac aaccagctgt 2160
ccagectgat cggaageggce ctgatcaccg getaccccat cctgtacgac agccagacac 2220
agctgetggg catccaggtg aacctgecca gegtgggcaa cctgaacaac atgcegegceca 2280

cctacctgga aaccctgage gtgtccacca ccaagggcta cgccagegee ctggtgecca 2340
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aggtggtgac acaggtgggc agcgtgatcg aggaactgga caccagctac tgcatcgaga 2400
gcgacctgga cctgtactge accagaatcg tgaccttcec aatgagcccce ggcatctaca 2460
getgectgayg cggcaacacce agcgectgca tgtacagcaa gaccgaaggce gcactgacaa 2520
caccctacat ggccectgaag ggaagegtga tegcecaactyg caagatcacce acctgcagat 2580
gcaccgacee cccaggcatce atcagccaga actacggcega ggccgtgage ctgatcgatce 2640
gccattceetyg taacgtgcectg tcectggacg gcatcacact gagactgagce ggcgagtteg 2700
atgccaccta ccagaagaac atcagcatcce tggacagcca ggtgatcgtyg accggcaacce 2760
tggacatcag caccgagctg ggcaacgtga ataacagcat cagcaacgcce ctggacagac 2820
tggccgagag caacagcaag ctggaaaaag tgaacgtgeg cctgacatcce acttecgete 2880
tgatcaccta catcgtgctg accgtgatca gcetggtgtt cggcgccctg agectggtgce 2940
tggcctgeta cctgatgtac aagcagaagg cccagcagaa aaccctgctg tggctgggca 3000
acaacaccct ggaccagatg agagccacca ccagagcectyg atgagcggece gcgatatcaa 3060
taaaatatct ttattttcat tacatctgtg tgttggtttt ttgtgtgaat cgatagtact 3120
aacatacgct ctccatcaaa acaaaacgaa acaaaacaaa ctagcaaaat aggctgtcce 3180
cagtgcaagt gcaggtgcca gaacatttct cttctagacc tgcaggtcaa atcatgattce 3240
gtttttattc agtgtccgta ctecgcgaata gcectctgcact gcegatgcgat tttttceggea 3300
gcgctaaaag ccgatctcca acactcgagce gaaaacttat tttcgcagtg gcaatgaaaa 3360
cacagtccct ctatagccat getgtagttt tcatccagtg agtcgatgat cgtcgcatga 3420
gaaaaaggcg actcgcattg gtegectgtce aatcgaccag tccgtaactt cttgttcatt 3480
ctatacgcga tatacgaggc accgcattgg gacatgttcect cagacggatc cgtcgccaat 3540
ccaaagaaga acgcgtggaa agtcgtcgac gatttacacg ctgcccgtat gacgtacgaa 3600
cgaggaataa cggatgcggc acatgacaca tgttcgeccg tagctagttg agtagaggcg 3660
gacggcacgt caattgctaa cggagcgatc acttgccaaa cgtacggaat tcgtaccggt 3720
gaagctgacg gttcagectgt actttccegec attggacact gtagaactga ggatctgceca 3780
ccgctgggeg cacgtggttt ctgccecgggtg ttatataagt ttttceccacge ccactacgtg 3840
ttacctacac actcacggca cgtggtacgt ggacgtaagg gatggccgta atgaaaaatg 3900
caccgggcga ctagttgtece cgtctagcat gaccatgcat tgtagaccgce aggtccagceg 3960
ctgcgceccaat tacgactcta catcggacgce tccaacccag acgggcttece caatgtgget 4020
caccccgaga gaactctcac cgactaacgt ttatggaata gtcgctagac cggtactcect 4080
cacgcacgcee gggggceccaa taaacagtgt actgacggga ggttggaaag ggagaatggt 4140
cacggcaacg tcgtctatct gcgaaaggat actgctttgg gtagcggata cgcagcegttce 4200
ttcteccgage accggategt ttgacce 4226

<210> SEQ ID NO 43
<211> LENGTH: 4085

<212> TYPE:

DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: partial plasmid sequence of pSBl 44cds SVOptF

for vSB1-007

<400> SEQUENCE: 43

gecgatagett cgattagaat tttegcatga gtaaagtcga caagettget gttatgtegg

gagcacgtat ctagggctte tagecteggta gegttgetee ccatcgegeg catacaacta

60

120
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tagcctaaac cgatccattc gtgaggacat gtaccggact ccagggacat gtaagagaat 180
gcaaacagceyg aagctagcac gaccgtagcet gtgatgacga acacagtaag agcgatcccg 240
atcgtacaac cgcataacaa ccgggggcat cctgaacgeg aacgtttgtyg tcegetcagat 300
gtggtctegt ccatcatceg gagcagecca cgtactgcega ccaagtegeg gtegtcetteg 360
ggagtagggyg acatcatact tacatattta aggaccgagt agctatatag agaccgtatt 420
tecgegattgt acggtactcg cagtcatatt cgatttctaa aattgttacce gacgtattcg 480
tecggtaggeg cgcagecact tttcaacgga ceecgeggggt ccegacaacct tatcccgcaa 540
acgacgctte cgttaaactc tgttcegtgeg tggetggggt cgegtgtace tcegtecctta 600
getttecage cgtggaacaa agaaggccta ggttcactga cacttatcta ctctagaggt 660
ttgcttttta ggcgetgceyg agggaataat tccggtccaa acgaagttceyg agagaacctg 720
tgtagtgtac gttatttagt ctgtgccgtg tggaaaagga tctacctttt tttagaaata 780
cegtactget agagggttac atactattcce tcatcacctyg aggagtctaa agctgaagtt 840
tteceggtgga tatatgecct accgactgta agcagggecyg gatgtaccta tacggttgac 900
atgcegettt tgcatttgag atgtgectac tacggaaatce gegtccgega tgttacaaga 960
gcteggggca tataatgage cagatcaatg tcaccgcaaa cctgcaggtc gacccaattce 1020
gagctcggta cagcettggcet gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggce 1080
tcecccagecag gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga 1140
aagtccceccag gcectceecccage aggcagaagt atgcaaagca tgcatctcaa ttagtcagca 1200
accatagtcc cgccecctaac teccgeccate ccgeccctaa ctceccgeccag ttecgceccat 1260
tcteecgecece atggctgact aatttttttt atttatgcag aggccgaggce cgcctceggcece 1320
tctgagcetat tccagaagta gtgaggaggc ttttttggag gecctaggctt ttgcaaaaag 1380
ctecegggge ggccgecace atgggcagca ageccagcac aagaatccca gccccectga 1440
tgctgatcac ccgcatcatg ctgatcctgg gctgcatcag acccacaagce tecctggatg 1500
gacgcccect ggecgetgee ggcatcegtgg tgaccggcega caaggcecgtg aacgtgtaca 1560
ccagcagcca gaccggcage atcatcgtga agetgctgece caacatgcecce agagacaaag 1620
aggcctgege caaggeccce ctggaagect acaacagaac cctgaccacce ctgctgacce 1680
cectgggega cagcatcaga aagatccagg getccegtgag cacaagcegge ggaggaaagce 1740
agggcagact gatcggegcece gtgatcggea gegtggecct gggagtgget acagetgcece 1800
agattaccge tgcagecgcce ctgatccagg ccaaccagaa cgcecgccaac atcctgagac 1860
tgaaagagag cattgccgcc accaacgagg ccgtgcacga agtgaccgac ggcectgagece 1920
agctgtecgt ggccecgtgggce aagatgcagce agttcgtgaa cgaccagttce aacaacaccg 1980
ccagagagcet ggactgcatc aagatcaccce agcaggtggyg cgtggagetyg aacctgtace 2040
tgaccgaget gaccacagtg ttcggeccee agatcacaag cccagccctyg acacagcetga 2100
ccatccaggce cctgtacaac ctggctggcg gcaacatgga ctatctgctg acaaagctgg 2160
gaatcggcaa caaccagctg tccagectga tcggaagegg cctgatcacce ggctacccca 2220
tcetgtacga cagccagaca cagctgetgg geatccaggt gaacctgecce agegtgggca 2280
acctgaacaa catgcgecgece acctacctgg aaaccctgag cgtgtccacce accaagggcet 2340
acgccagcege cctggtgece aaggtggtga cacaggtggg cagegtgatce gaggaactgg 2400
acaccagcta ctgcatcgag agcgacctgg acctgtactg caccagaatc gtgaccttcee 2460
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caatgagcce cggcatctac agctgectga geggcaacac cagegectge atgtacagca 2520
agaccgaagg cgcactgaca acaccctaca tggccctgaa gggaagcegtyg atcgccaact 2580
gcaagatcac cacctgcaga tgcaccgacc ccccaggcat catcagcecag aactacggeg 2640
aggccgtgag cctgatcgat cgccattcct gtaacgtget gtccecctggac ggcatcacac 2700
tgagactgag cggcgagttc gatgccacct accagaagaa catcagcatc ctggacagcce 2760
aggtgatcgt gaccggcaac ctggacatca gcaccgaget gggcaacgtyg aataacagca 2820
tcagcaacgce cctggacaga ctggccgaga gcaacagcaa gctggaaaaa gtgaacgtge 2880
gcctgacate cacttececgcet ctgatcacct acatcgtget gaccgtgatce agectggtgt 2940
tcggecgecct gagectggtyg ctggectgcet acctgatgta caagcagaag gceccagcaga 3000
aaaccctgcet gtggetggge aacaacaccce tggaccagat gagagccacce accagagcect 3060
gatgagcggce cgcgatacct gcagggggga aaatatttca getggcgtgce gagccgegte 3120
tcecgagageg tatatggagt ggcctcectgce tgcgcaactt agctttaaat cggeccttte 3180
atgttttcga cagcgcataa acccacgata ggccccttta gtagccacga aagttttatt 3240
cgcagttcga aagaacgcta tgagcacatg atataaaaat taatcgctcc gcgatcagga 3300
atattgtatt aacacgcaaa ccaacatgct cgagatggca gttcctaata tgcatttacc 3360
agctgcggeg gecgceccaatt getttattcece gctattegeg ttgcgtacat ttatacaagt 3420
gtagcagcac agaaccgcgg ctgtcgcgga aaacaatgtce ggcccgagaa gtaaaccgaa 3480
gccggctaag gtagtagceca ttgccccgaa tattaacagt aatacaagaa ttggacggaa 3540
cagaaccteg tggtagegeg acggaaggaa tatcgcgaca cttgtaccca ccaagaaacce 3600
gcatatactg cgtaacgtgt cagtcaatgt tgactggtgc ttagttgegt tcgacatgta 3660
cttttgaaag ctggctatgg ctggaatcga gatgaccgct atgaggctca gaattatcgt 3720
aggaatattc ccccccageg tatcgtaact ggatacgtet tettegegeg tegecteggce 3780
gtcegtgetyg ggcgggagac gcgcgcgacce gaggcgatat gcaccgttca cagtaattte 3840
ccgacgtgca cggtagtagce acgtgttcat tagagaccga ctggcgtcte tgaccacgtg 3900
aatagctaac gccgtatacg ccgaaagaaa gecggctaga ggagaaatgt ctccatacgg 3960
agccgtgatg cecggcaatceg tcecctgecge cacaactaaa aacccggtet tcecacgtcac 4020
gtctccagac gttgctatge agacgtaatg ataagatgcg atcagagctc cgagcatgac 4080
aaaag 4085
<210> SEQ ID NO 44

<211> LENGTH: 4226

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: partial plasmid sequence of SB-1 UL55 CAFopt

syn tail SbfI for vSB1-008

<400> SEQUENCE: 44

gtcctecagee ttgcgctagt aagetgtaat acagagaacg gggcacgaac gtgcatcgaa 60
acattatttt cctttggagg tgccgtgetyg gaaacaaaca ttctgattca tgcaattaac 120
caactgctte ctttgtgega tgtcatggeg gtttecggaa taagtagact tgctatcata 180
gaatcaatcc ccgaactcgg aacggttcca tacaggtgeg ttttacaage gacgectcat 240
attacagcegt gtctcaccee caaggtagte agatgcatga attatgggat actactatct 300

cactgggagg aatgcegtegt gegggatteg aaatacateg taaacgtace cacgcaaaca 360
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cagtttgtca catccttaac ccgttgteceg cacgggccag tcegecaacga ttggtacctt 420
ggattcttet tcccatttaa ggggttcagg gtaataaccyg tcagaacaag gegetggetg 480
gcagcatata cctacagatt tcgaaagtgg ttgcaatggg aagagggttc cccccactac 540
gtegetttga ggegtetggt cccactatgt gattgctact tgatggatge ttgcatgaca 600
aacaactttt ttgcctgcgg aatgctatte cacttacact gegtcccaat accegegege 660
gaaaaacgca ttgtggcgat actggcgaga gcgattgatg acgcgcaaac atatgcggga 720
acctcactge acgtagatac gagtgaacag tagagcgtta gtatgtggtt ttctttaggt 780
gttactacca cttacattcc tacaaaatca ctactcccgt attagatctc aacgctatac 840
cggcegtagge gaacctgagg gtgcgeccect agetctcegea attggtatge gtaaatgaat 900
tgttatcgeg ggttgecata agattttgta tacatacgaa cccgagaatyg tataaaccaa 960
taaatgctga aatggtagac ctgcaggtcg acccaattcg agctcggtac agecttggetg 1020
tggaatgtgt gtcagttagg gtgtggaaag tccccaggct ccccagcagg cagaagtatg 1080
caaagcatgc atctcaatta gtcagcaacc aggtgtggaa agtccccagg ctccccagca 1140
ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccc gcccctaact 1200
ccgcccatece cgceccectaac tecgeccagt tceecgeccatt ctceccecgeccca tggctgacta 1260
atttttttta tttatgcaga ggccgaggcce gcctcecggect ctgagcectatt ccagaagtag 1320
tgaggaggct tttttggagg cctaggcttt tgcaaaaagce tcccggggeg gecgcecacca 1380
tgggcagcaa gcccagcace tggatcageg tgaccctgat getgatcacce agaaccatge 1440
tgatcctgag ctgcatctge cccacaagca gectggacgg cagacccctyg gcecgetgecg 1500
gecatcgtggt gaccggcgac aaggccgtga acatctacac cagcagcecag accggcagea 1560
tcatcatcaa gctgetgece aacatgecca aggacaaaga ggcectgcegece aaggeccccce 1620
tggaagccta caacagaacc ctgaccacce tgetgaccee cctgggcegac agcatcagaa 1680
gaatccaggyg cagcgccacce acaagceggcg gaggaaagca gggcagactg gtgggcegeta 1740
tcatcgggag cgtggecctyg ggcgtggeca cagetgcecca gattaccget gcagecgece 1800
tgattcaggce caatcagaac gccgccaaca tcectgagact gaaagagagce attgecgcca 1860
ccaacgacgce cgtgcacgaa gtgacaaacg gactgtccca getggetgte getgteggea 1920
agatgcagca gttcgtgaac aaccagttca acaacaccge cagagagctyg gactgcatca 1980
agatcgccca gcaggtgggce gtggagctga acctgtacct gaccgagctg accacagtgt 2040
teggecccca gatcacaage cccgctetga cecagctgac aatccaggece ctgtacaace 2100
tggctggegg caacatggac tatctgctga ctaagctggg agtgggcaac aaccagctgt 2160
ccagectgat cgggtecggg ctgatcacag gcaaccccat cctgtacgac agccagacac 2220
agctgetggg catccagatc aacctgecat cegtgggaag cctgaacaac atgagagcca 2280
cctacctgga aaccctgage gtgtccacca ccaagggcett cgecagegece ctggtgecca 2340
aggtggtgac acaggtgggc agcgtgatcg aggaactgga caccagctac tgcatcgaga 2400
gcgacatcga cctgtactge accagagtgg tgaccttcec aatgagcccce ggcatctaca 2460
gectgectgayg cggcaacacce agcgectgca tgtacagcaa gaccgaagga gcactgacaa 2520
caccctacat ggccectgaag ggaagegtga tegcecaactyg caagatgacce acctgcagat 2580
gegecgacee cccaggcate atcagccaga actacggcega ggccgtgage ctgatcgaca 2640
aacattcctg tagcgtgetg tecctggatg gcatcacact gagactgage ggcgagttcg 2700
acgccaccta ccagaagaac atcagcatcce tggacagcca ggtgatcgtyg accggcaacce 2760
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tggacatcag caccgagctg ggcaacgtga acaacagcat cagcagcacce ctggacaagce 2820
tggccgagte caacaacaag ctgaacaaag tgaacgtgaa cctgaccage acaagcgccce 2880
tgatcaccta catcgtgctg geccatcegtgt ccectggectt cggcecgtgate agectggtgce 2940
tggcctgecta cctgatgtac aagcagagag cccagcagaa aaccctgctg tggctgggca 3000
ataacaccct ggaccagatg agggccacca ccagaacctyg atgagcggece gcgatatcaa 3060
taaaatatct ttattttcat tacatctgtg tgttggtttt ttgtgtgaat cgatagtact 3120
aacatacgct ctccatcaaa acaaaacgaa acaaaacaaa ctagcaaaat aggctgtcce 3180
cagtgcaagt gcaggtgcca gaacatttct cttctagacc tgcaggtcaa atcatgattce 3240
gtttttattc agtgtccgta ctecgcgaata gcectctgcact gcegatgcgat tttttceggea 3300
gcgctaaaag ccgatctcca acactcgagce gaaaacttat tttcgcagtg gcaatgaaaa 3360
cacagtccct ctatagccat getgtagttt tcatccagtg agtcgatgat cgtcgcatga 3420
gaaaaaggcg actcgcattg gtegectgtce aatcgaccag tccgtaactt cttgttcatt 3480
ctatacgcga tatacgaggc accgcattgg gacatgttcect cagacggatc cgtcgccaat 3540
ccaaagaaga acgcgtggaa agtcgtcgac gatttacacg ctgcccgtat gacgtacgaa 3600
cgaggaataa cggatgcggc acatgacaca tgttcgeccg tagctagttg agtagaggcg 3660
gacggcacgt caattgctaa cggagcgatc acttgccaaa cgtacggaat tcgtaccggt 3720
gaagctgacg gttcagectgt actttccegec attggacact gtagaactga ggatctgceca 3780
ccgctgggeg cacgtggttt ctgccecgggtg ttatataagt ttttceccacge ccactacgtg 3840
ttacctacac actcacggca cgtggtacgt ggacgtaagg gatggccgta atgaaaaatg 3900
caccgggcga ctagttgtece cgtctagcat gaccatgcat tgtagaccgce aggtccagceg 3960
ctgcgceccaat tacgactcta catcggacgce tccaacccag acgggcttece caatgtgget 4020
caccccgaga gaactctcac cgactaacgt ttatggaata gtcgctagac cggtactcect 4080
cacgcacgcee gggggceccaa taaacagtgt actgacggga ggttggaaag ggagaatggt 4140
cacggcaacg tcgtctatct gcgaaaggat actgctttgg gtagcggata cgcagcegttce 4200
ttcteccgage accggategt ttgacce 4226
<210> SEQ ID NO 45
<211> LENGTH: 4335
<212> TYPE: DNA
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: partial plasmid sequence of pHVT US2
SV-Fopt-synPA for vHVT306

<400> SEQUENCE: 45

taaaatggga tctatcatta cattcgttaa gagtctggat aattttactg tttgccaget 60
tcgatettgg aacgtactgt ggatagtgece ttacttggaa tcegtgaaaat ttgaaacgte 120
cattatttgg atatcttccg gttgtceccat atcccgecct ggtaccgete ggataccttg 180
ccegtatgga ttegtattga cagtcgegea atcggggace aacaacgcegt gggtccacac 240
tcattcggaa attttccgat gattctgaat atttattgecce getcegttacg agtcgttgga 300
catatctgta atacatttct tecttctgaag gatcgctgca catttgatct atacattggce 360
caggatgttc aagtctcaga tgttgcattce tggcacagca caactttatg gcatttccga 420
tgtaatcgte cggcagecct gggggagtte tatattcgea tattgggatyg gtaaggacaa 480

tagcagatct cgcaacctece agggaggeta taataacgtt tttaaaggat ggatttctca 540
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taaaaatctg tcgcaaatta cactgagaat atcctttact agcgccgatt gagagcatcg 600
tcgtccaatt ttctaaatgg aaagaaaaca aggcgggcaa gagtgttcca aacattttca 660
tttteggega atctctcaaa tcccatggeg tgcaattgat tgcaaaattg gcacttcegt 720
tcacgtttgt atctccaaac tctaagacac ttttaattga aaaactacgt tctagtgtgg 780
aaagaaacct ataggcagac catagaacta tttgacacca catatctttt tgtatgtcaa 840
actgaccatg atcgtatgtt gctgaatgca ctagggcaat tcgctegege gactccatac 900
attgaataat tccacacgtc agctcatcgg ttagcaaggt ccagtagttg aagtcattta 960

tttttececeg cggctggeca aatctaccte tgggaatatc caagttgtceg aatatgatcg 1020
caccggctcet ggtcatggtyg aaggaacttg tagcataaag acgcaggtat cataggggta 1080
atattttttt attcactcac atactaaaag taacgcatat tagcaccatg tatgggctat 1140
caattgacat ttgcgtagca ctacatcacg attatgtaca acataatggg acaacatatg 1200
cctgcaggte gacccaattc gagctceggta cagettggcet gtggaatgtg tgtcagttag 1260
ggtgtggaaa gtccccaggce tccccagcag gcagaagtat gcaaagcatg catctcaatt 1320
agtcagcaac caggtgtgga aagtccccag getccccage aggcagaagt atgcaaagca 1380
tgcatctcaa ttagtcagca accatagtcc cgcccctaac teccgcccate cecgceccectaa 1440
ctccgeccag ttceccegeccat tetceccgecce atggctgact aatttttttt atttatgecag 1500
aggccgaggce cgcctcecggece tcetgagectat tccagaagta gtgaggaggce ttttttggag 1560
gectaggett ttgcaaaaag ctceccgggge ggccgecace atgggcagca agceccagcac 1620
aagaatccca geccceccctga tgctgatcac ccgcatcatg ctgatcctgg getgcatcag 1680
acccacaagce tccctggatg gacgccceect ggecgcetgece ggcatcegtgyg tgaccggcga 1740
caaggccgtg aacgtgtaca ccagcagceca gaccggcage atcatcgtga agcetgetgece 1800
caacatgcce agagacaaag aggcctgege caaggcecccece ctggaagect acaacagaac 1860
cctgaccace ctgctgacce ccctgggega cagcatcaga aagatccagyg gctcecgtgag 1920
cacaagcggce ggaggaaagc agggcagact gatcggegece gtgatcggea gegtggecct 1980
gggagtggcet acagctgcce agattaccge tgcagecgec ctgatccagg ccaaccagaa 2040
cgecgecaac atcctgagac tgaaagagag cattgccgece accaacgagyg ccgtgcacga 2100
agtgaccgac ggcctgagec agctgtceccgt ggcegtggge aagatgcagce agttcegtgaa 2160
cgaccagtte aacaacaccg ccagagagcet ggactgcatce aagatcaccce agcaggtggg 2220
cgtggagectg aacctgtacc tgaccgagct gaccacagtg ttcggcecccece agatcacaag 2280
cccagecctyg acacagcectga ccatccagge cctgtacaac ctggetggeyg gcaacatgga 2340
ctatctgectg acaaagctgg gaatcggcaa caaccagctg tccagcectga tceggaagegg 2400
cctgatcacce ggctaccecca tectgtacga cagccagaca cagctgctgg gcatccaggt 2460
gaacctgcee agegtgggca acctgaacaa catgcgegec acctacctgg aaaccctgag 2520
cgtgtecace accaagggct acgccagege cctggtgece aaggtggtga cacaggtggg 2580
cagcgtgatc gaggaactgg acaccagcta ctgcatcgag agcgacctgg acctgtactg 2640
caccagaatc gtgaccttcce caatgagecce cggcatctac agetgcctga gcggcaacac 2700
cagcgectge atgtacagca agaccgaagg cgcactgaca acaccctaca tggccctgaa 2760
gggaagcegtyg atcgccaact gcaagatcac cacctgcaga tgcaccgacc ccccaggeat 2820

catcagccag aactacggcg aggccgtgag cctgatcgat cgccattcct gtaacgtget 2880



319

US 9,101,598 B2

320

-continued
gtecctggac ggcatcacac tgagactgag cggcgagttce gatgccacct accagaagaa 2940
catcagcatce ctggacagcc aggtgatcgt gaccggcaac ctggacatca gcaccgagcet 3000
gggcaacgtyg aataacagca tcagcaacgc cctggacaga ctggccgaga gcaacagcaa 3060
gctggaaaaa gtgaacgtgce gcctgacatce cacttceccget ctgatcacct acatcgtget 3120
gaccgtgatc agecctggtgt tcggcgecct gagcecctggtg ctggectget acctgatgta 3180
caagcagaag gcccagcaga aaaccctget gtggetggge aacaacaccce tggaccagat 3240
gagagccacc accagagcct gatgagceggce cgcgatatca ataaaatatc tttattttca 3300
ttacatctgt gtgttggttt tttgtgtgaa tcgatagtac taacatacgc tctccatcaa 3360
aacaaaacga aacaaaacaa actagcaaaa taggctgtee ccagtgcaag tgcaggtgcce 3420
agaacatttc tcttctagac ctgcaggcce gggcaagtag atgcaatttce ctcacactag 3480
ttgggtttat ctactattga attttcccct atctgtgata cacttgggag cctctacaag 3540
catattgcca tcatgtacgt ttttatctac tgtcttaacg cccatgggaa cggaggcgtce 3600
gtcgtcatgt attggacggc aacataggca gcaacacaaa ttgcgtttag gtggggtgca 3660
tgtggactcg ataccaagcc cctgcagctg gggaacgtct ggtggagagce cgataatttg 3720
atatacgcac gccatattac tgtcgttgaa gtacgcctta tcecttctatgt tttcaaattt 3780
aggttcccaa gtggacgtga gaagtgtttg tatctcacat ggaatggccce aaggcattcce 3840
agcccaggtg cctggtactt taatggcaaa caaacgtttt ggtagaggta ttgattctat 3900
tgcagttctg cagatatctg cagccccgag tatccacagg ctatacgata cgttatcgga 3960
ggcctceccgat tcectagcatta catagcceggt cagtagatcce tgccattcecgg tagcgcaacce 4020
ggctacatct tcaaacagtc tcacaataaa tgcatctctce gttecctgecca atccggaacce 4080
gggcatacca ctcccgectg ccgatttaat tcectcacaatt gggcgatgcece ggcggggcaa 4140
aacgaatgtg gatttggcaa accgacacag gtctgctgta cggactaata tgggcacacc 4200
cacatcattc ttcagatgct ccatgcattg ttctatgaga aagatccata gggtggaggc 4260
agcgtcacga gatcgcccag gcaatcgatce gcattcgtet agtaaagtga cgagagttat 4320
catgcacaca cccat 4335

<210> SEQ ID NO 46
<211> LENGTH: 5381

<212> TYPE:

DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Partial plasmid pCD046+NDV-F VII YZCQ sequence

for vHVT112

<400> SEQUENCE: 46

gagctcaggg

cattcataag

atttagectt

ggccagggta

gggataaagg

catctgtgtyg

gacaatatag

aatagtgtgg

actcttattg

tatgatactc

aacgctagag

taaatgtaaa

tgcatattce

tegtttgggt

cagtacttag

ataacgggca

atgatgtata

atttataaaa

agetgttatt

atgctattta

accaatgacg

ataacagaaa

ctgtectage

gtatttaatc

cgctgetatt

cagtatatta

acatacatgc

gtggcegace

acgatgtget

cattcactac

tcgacacttyg

gatataattt

atgtcgatga

gtaacgtgceyg

caaacggaaa

agtgttgcta

aggaggactce

gtcgtctaaa

getegtgegt

agaagaggat

atatgacgat

aatgttatgt

ccegegeget

tgatacgtaa

tgtcacataa

caatgcttag

gaatttgtge

gcaatttetg

ctgactgttt

atacattaaa

gtaaatatcg

agtgctgact

taaattatgt

ttagcctege

60

120

180

240

300

360

420

480

540



321

US 9,101,598 B2

322

-continued
cegtetacge tccactgaag ataatggget ceegetgtte aaaaaaatca gegtgegtceg 600
ataagacttt ggtgcagtct cttcggggtce gcaatttaga tttgccgcat ggagggtate 660
tggggatttt tgccaatgct ggagcgacga ctgtacgatt cgtcecccatcyg ggatctagca 720
gaccaatgat gttgacacac atcggccatg catgtacgga cggtctattg cgegagtttg 780
ttattttcga aggacaagat ggaagtgtat atggaaccga caataatgtt agtttgcatt 840
tcttagggeyg gaatctacat gatatcttat ccaagcegggyg tatgagccag agagatgtga 900
tggtcataaa gggtaaattt tttagatctg aaataacgca gttgcccaaa caacgatcge 960
gattaaaaga aaaatcggat ggttcaatta ggacatgcat ggattctgtg cgcataaacc 1020
ataaccgcag cactgttggg cacttcggta actcaaatgc gaagcgttge acgtctgcega 1080
taactacgcce tactatgcac attgttactc ctgcatctta aaaatatatc ctgtagtaat 1140
tttcacagca atgtcataac atcatctcgc taaagaatga cctgggattg gagaagtaat 1200
gaatatttgc aaccaatgca ttgaataaac taacattaaa cgaattcaat agtggatccc 1260
ccaactccge cecgttttatg actagaacca atagttttta atgccaaatg cactgaaatc 1320
ccctaatttg caaagccaaa cgccccectat gtgagtaata cggggacttt ttacccaatt 1380
tcecacgegg aaageccect aatacactca tatggcatat gaatcagcac ggtcatgcac 1440
tctaatggcg gecccataggg actttcecaca tagggggcegt tcaccattte ccagcatagg 1500
ggtggtgact caatggcctt tacccaagta cattgggtca atgggaggta agccaatggg 1560
tttttececat tactggcaag cacactgagt caaatgggac tttccactgg gttttgccca 1620
agtacattgg gtcaatggga ggtgagccaa tgggaaaaac ccattgctgce caagtacact 1680
gactcaatag ggactttcca atgggttttt ccattgttgg caagcatata aggtcaatgt 1740
gggtgagtca atagggactt tccattgtat tctgcccagt acataaggtc aatagggggt 1800
gaatcaacag gaaagtccca ttggagccaa gtacactgceg tcaataggga ctttccattg 1860
ggttttgcce agtacataag gtcaataggg gatgagtcaa tgggaaaaac ccattggagce 1920
caagtacact gactcaatag ggactttcca ttgggttttg cccagtacat aaggtcaata 1980
gggggtgagt caacaggaaa gttccattgg agccaagtac attgagtcaa tagggacttt 2040
ccaatgggtt ttgcccagta cataaggtca atgggaggta agccaatggg tttttcecccat 2100
tactggcacg tatactgagt cattagggac tttccaatgg gttttgccca gtacataagg 2160
tcaatagggg tgaatcaaca ggaaagtccc attggagcca agtacactga gtcaataggg 2220
actttccatt gggttttgcc cagtacaaaa ggtcaatagg gggtgagtca atgggttttt 2280
cccattattg gcacgtacat aaggtcaata ggggtgagtc attgggtttt tccagccaat 2340
ttaattaaaa cgccatgtac tttcccacca ttgacgtcaa tgggctattg aaactaatgc 2400
aacgtgacct ttaaacggta ctttcccata gctgattaat gggaaagtac cgttctcgag 2460
ccaatacacg tcaatgggaa gtgaaagggc agccaaaacyg taacaccgece ccggttttee 2520
cctggaaatt ccatattggc acgcattcta ttggctgage tgcgttctac gtgggtataa 2580
gaggcgcegac cagegtceggt accgtegcag tetteggtet gaccaccgta gaacgcagag 2640
ctecctegetg caggecggecg catgggctcet aaacctteta ccaggatccce agcacctcetg 2700
atgctgatca cccggattat gcectgatattg gactgtatcce gtccgacaag ctcetcttgac 2760
ggcaggccete ttgcagectge aggaattgta gtaacaggag ataaggcagt caatgtatat 2820
acctcgtete agacagggtc aatcatagtc aagttgctcce cgaatatgcc caaggataag 2880
gaggcgtgtyg cgaaagaccce attagaggca tataacagaa cactgactac tttgctcact 2940
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cctettggeg aatccatcceg caagatccaa gggtctgtgt ccacgtctgg aggaggcaag 3000
caaggccgcece tgataggtge tgttattggt agtgtagetce ttggggttgce aacagcggca 3060
caaataacag cagctgcggce cctaatacaa gccaaccaga atgctgccaa catccttegg 3120
cttaaggaga gcattgctgc aaccaatgaa gctgtgcatg aagtcaccga cggattatca 3180
caactatcag tggcagttgg gaagatgcag cagtttgtca atgaccagtt taataataca 3240
gcgcgagaat tggactgtat aaaaatcaca caacaggttg gtgtagaact caacctatac 3300
ctaactgaat tgactacagt attcgggcca cagatcacct cccctgcatt aactcagcetg 3360
accatccagg cactttataa tttagctggt ggcaatatgg attacttatt aactaagtta 3420
ggtataggga acaatcaact cagctcatta attggcagcg gcctgatcac tggttaccct 3480
atattgtatg actcacagac tcaactcttg ggcatacaag tgaatttgcc ctcagtcggg 3540
aacttaaata atatgcgtgc cacctattta gagaccttat ctgtaagtac agccaaagga 3600
tatgcctcag cacttgttec aaaagtagtg acacaagtcg gttctgtgat agaagagcett 3660
gacacctcat actgtataga gtccgatctg gatttatatt gtactagaat agtgacattc 3720
cccatgteccece caggtattta ttecctgttta agcggcaaca catcagcttg catgtattca 3780
aagactgaag gcgcactcac tacgccgtat atggccctta aaggctcagt tattgccaat 3840
tgtaagataa caacatgtag atgtacagac cctcctggta tcatatcgca aaattatgga 3900
gaagctgtat ccctgataga tagacattcg tgcaatgtcect tatcattaga cgggataact 3960
ctgaggctca gtggagaatt tgatgcaact tatcaaaaga acatctcaat actagattct 4020
caagtcatcg tgacaggcaa tcttgatata tcaactgaac ttggaaacgt caacaattca 4080
atcagcaatg ccttggataa gttggcaaaa agcaacagca agctagaaaa agtcaatgtc 4140
agactaacca gcacatccgce tcectcattacce tatattgttc tgactgtcat ttcectctagtt 4200
ttcggtgcac taagtctggg tttaacatgt tacctgatgt acaaacaaaa ggcacaacaa 4260
aagaccttgce tatggcttgg gaataatacc ctcgatcaga tgagagccac tacaagagca 4320
tgagcggccg cggggatcca gacatgataa gatacattga tgagtttgga caaaccacaa 4380
ctagaatgca gtgaaaaaaa tgctttattt gtgaaatttg tgatgctatt gectttatttg 4440
taaccattat aagctgcaat aaacaagtta acaacaacaa ttgcattgat tttatgtttc 4500
aggttcaggg ggaggtgtgg gaggtttttt cggatcctcect agagtcgaca attattttat 4560
ttaataacat atagcccaaa gacctctatg aacatttagt ttcccgtata ctcaacggceg 4620
cgtgtacaca cgcatctctt tgcatagcga tgaagtttgt tcggcagcag aaaatgcaga 4680
tatccaacaa tctggagaaa acttatcatc acagtggcag tggaaacata ccccctctat 4740
attcatggta taattatcgt ctacagcgtc caggatagtg gcgtgagaaa atggagatct 4800
gcagccctee ttteccatgge atgecgettt attgttcatt aaacgcacaa tggtctcaac 4860
gccagatatg ggcatagatt ctgaagaacc cgttgacaat ccgaagaaga aggcgtgcag 4920
gtctttggaa gactcgcacg ttggtcttat aatgtatgat cgagatgtca ccctaatgece 4980
acatggtaca ggcttatcge ggtcatggcg atcggacttg taatttgcaa cgatgggcaa 5040
aggatcgacg acatgccaaa cattctgaac ccgtagagat gttaacgatg acgaggatga 5100
atatcccatg ctcgctgeca tagtatcaag tacaccgcga ataaggacgce gtccaacatce 5160
gttatatgca cacaatgggc tacacgtgac taacaccccc gaatattagt catatgtgag 5220

tttcagtctg gectceccatat agectgtaga ctatttgtgg tttaagtgtg aacgaggcgce 5280
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tgtgaacgag actcgggecg attgtaagaa caagcaaatg cactttccat ttaacaagaa

gtgtagagag aatactcaac ctctttggat gtatcctega g

<210> SEQ ID NO 47
<211> LENGTH: 5381

<212> TYPE:

DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Partial plasmid pCD046+NDV Texas F sequence for

VvVHVT113

<400> SEQUENCE: 47

gagctcaggg

cattcataag

atttagectt

ggccagggta

gggataaagg

catctgtgtyg

gacaatatag

aatagtgtgg

actcttattg

cegtetacge

ataagacttt

tggggatttt

gaccaatgat

ttattttcga

tcttagggeyg

tggtcataaa

gattaaaaga

ataaccgcag

taactacgcc

tttcacagca

gaatatttge

ccaactcege

ccctaatttyg

tceccacgegy

tctaatggeg

ggtggtgact

tttttcccat

agtacattgg

gactcaatag

gggtgagtca

gaatcaacag

ggttttgece

tatgatactc

aacgctagag

taaatgtaaa

tgcatattce

tegtttgggt

cagtacttag

ataacgggca

atgatgtata

atttataaaa

tccactgaag

ggtgcagtcet

tgccaatget

gttgacacac

aggacaagat

gaatctacat

gggtaaattt

aaaatcggat

cactgttggyg

tactatgcac

atgtcataac

aaccaatgca

cecgttttatg

caaagccaaa

aaagcccect

geccataggyg

caatggectt

tactggcaag

gtcaatggga

ggactttcca

atagggactt

gaaagtccca

agtacataag

agctgttatt gtggccgace aggaggactc caatgettag

atgctattta acgatgtgct gtegtctaaa gaatttgtge

accaatgacyg cattcactac gctegtgegt geaatttetg

ataacagaaa tcgacacttg agaagaggat ctgactgttt

ctgtcctage gatataattt atatgacgat atacattaaa

gtatttaatc atgtcgatga aatgttatgt gtaaatatcg

cgctgetatt gtaacgtgeg ccegegeget agtgetgact

cagtatatta caaacggaaa tgatacgtaa taaattatgt

acatacatgc agtgttgcta tgtcacataa ttagectege

ataatgggct ccegetgtte aaaaaaatca gegtgegteg

ctteggggte gcaatttaga tttgccgeat ggagggtatc

ggagcgacga ctgtacgatt cgtcccatcg ggatctagea

atcggccatyg catgtacgga cggtctattyg cgegagtttg

ggaagtgtat atggaaccga caataatgtt agtttgcatt

gatatcttat ccaagcgggg tatgagccag agagatgtga

tttagatctyg aaataacgca gttgcccaaa caacgatcge

ggttcaatta ggacatgcat ggattctgtg cgcataaacc

cacttcggta actcaaatge gaagegttge acgtetgega

attgttactc ctgcatctta aaaatatatc ctgtagtaat

atcatctege taaagaatga cctgggattyg gagaagtaat

ttgaataaac taacattaaa cgaattcaat agtggatccc

actagaacca atagttttta atgccaaatg cactgaaatc

cgceccectat gtgagtaata cggggacttt ttacccaatt

aatacactca tatggcatat gaatcagcac ggtcatgcac

actttccaca tagggggcegt tcaccattte ccageatagg

tacccaagta cattgggtca atgggaggta agccaatggg

cacactgagt caaatgggac tttccactgg gttttgecca

ggtgagccaa tgggaaaaac ccattgetge caagtacact

atgggttttt ccattgttgg caagcatata aggtcaatgt

tccattgtat tctgcccagt acataaggtce aatagggggt

ttggagccaa gtacactgeg tcaataggga ctttecattg

gtcaataggg gatgagtcaa tgggaaaaac ccattggage

5340

5381

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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caagtacact gactcaatag ggactttcca ttgggttttg cccagtacat aaggtcaata 1980
gggggtgagt caacaggaaa gttccattgg agccaagtac attgagtcaa tagggacttt 2040
ccaatgggtt ttgcccagta cataaggtca atgggaggta agccaatggg tttttcecccat 2100
tactggcacg tatactgagt cattagggac tttccaatgg gttttgccca gtacataagg 2160
tcaatagggg tgaatcaaca ggaaagtccc attggagcca agtacactga gtcaataggg 2220
actttccatt gggttttgcc cagtacaaaa ggtcaatagg gggtgagtca atgggttttt 2280
cccattattg gcacgtacat aaggtcaata ggggtgagtc attgggtttt tccagccaat 2340
ttaattaaaa cgccatgtac tttcccacca ttgacgtcaa tgggctattg aaactaatgc 2400
aacgtgacct ttaaacggta ctttcccata gctgattaat gggaaagtac cgttctcgag 2460
ccaatacacg tcaatgggaa gtgaaagggc agccaaaacyg taacaccgece ccggttttee 2520
cctggaaatt ccatattggc acgcattcta ttggctgage tgcgttctac gtgggtataa 2580
gaggcgcegac cagegtceggt accgtegcag tetteggtet gaccaccgta gaacgcagag 2640
ctecctegetg caggecggecg catgggctcee agatcttceta ccaggatccce ggtacctcta 2700
atgctgatca tccgaaccgce gctgacactg agctgtatcce gtctgacaag ctetcttgat 2760
ggcaggccete ttgeggcectge agggatcecgtg gtaacaggag ataaagcagt caacatatac 2820
acctcatcce agacagggtc aatcatagtt aagttactcc cgaatatgcc caaggacaaa 2880
gaggtgtgtyg caaaagccce attggaggca tacaacagga cactgactac tttactcacc 2940
ccecttggtg attctatceg caggatacaa gagtctgtga ctacttccgg aggaggcaag 3000
caaggccgcece tgataggtge cattatcgge agtgtagetce ttggggttgce gacagctgca 3060
cagataacag cagcttcggce cctgatacaa gccaaccaga atgctgccaa catcctecgg 3120
cttaaagaga gcattgctgc aaccaatgaa gctgtgcacg aggtcactga cggattatca 3180
caactagcag tggcagtagg gaagatgcaa cagtttgtca atgaccagtt caataataca 3240
gcgcaagaat tggactgtat aaaaattgca cagcaggtcg gtgtagaact caacttgtac 3300
ctaactgaat tgactacagt atttgggcca caaatcactt cccctgcectt aactcagcetg 3360
actatccaag cgctttacaa tctagctggt ggtaatatgg attacttgct gactaagtta 3420
ggtgtaggga acaaccaact cagctcatta attggtagcg gcttgatcac cggcaaccct 3480
attctgtacg actcacagac tcagatcttg ggtatacagg taactttgcc ttcagttggg 3540
aacctgaata atatgcgtgc cacctacctg gagaccttat ctgtaagcac aaccaaggga 3600
tttgcctcag cacttgtecc aaaagtggtg acacaggtcg gttccgtgat agaagaactt 3660
gacacctcat actgtatagg gaccgacttg gatttatact gtacaagaat agtgacattc 3720
cctatgtecte ctggtattta ttecttgtctg agcggtaata catcggcttg catgtattca 3780
aagactgaag gcgcacttac tacgccatat atggctctca aaggctcagt tattgccaat 3840
tgcaagctga caacatgtag atgtgcagat cccccaggta tcatatcgca aaattatgga 3900
gaagctgtgt ccttaataga taggcactca tgcaacgtcect tatccttaga cgggataact 3960
ctgaggctca gtggggaatt tgatgcaacc tatcaaaaga atatctctat actagattct 4020
caagttatag tgacaggcaa tcttgatata tcaactgagc ttgggaatgt caacaactca 4080
ataagtaatg ccctgaataa gttagaggaa agcaacagca aactagacaa agtcaatgtc 4140
aaactgacca gcacatctgce tctcattacce tacatcgttt taactgtcat atctcttgtt 4200
tttggtgtac ttagcctggt tcectagcatgce tacctgatgt acaagcaaaa ggcacaacaa 4260

aagaccttgt tatggcttgg gaataatacc cttgatcaga tgagagccac tacaaaaata 4320
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tgagcggccg cggggatcca gacatgataa gatacattga tgagtttgga caaaccacaa 4380
ctagaatgca gtgaaaaaaa tgctttattt gtgaaatttg tgatgctatt gectttatttg 4440
taaccattat aagctgcaat aaacaagtta acaacaacaa ttgcattgat tttatgtttc 4500
aggttcaggg ggaggtgtgg gaggtttttt cggatcctcect agagtcgaca attattttat 4560
ttaataacat atagcccaaa gacctctatg aacatttagt ttcccgtata ctcaacggceg 4620
cgtgtacaca cgcatctctt tgcatagcga tgaagtttgt tcggcagcag aaaatgcaga 4680
tatccaacaa tctggagaaa acttatcatc acagtggcag tggaaacata ccccctctat 4740
attcatggta taattatcgt ctacagcgtc caggatagtg gcgtgagaaa atggagatct 4800
gcagccctee ttteccatgge atgecgettt attgttcatt aaacgcacaa tggtctcaac 4860
gccagatatg ggcatagatt ctgaagaacc cgttgacaat ccgaagaaga aggcgtgcag 4920
gtctttggaa gactcgcacg ttggtcttat aatgtatgat cgagatgtca ccctaatgece 4980
acatggtaca ggcttatcge ggtcatggcg atcggacttg taatttgcaa cgatgggcaa 5040
aggatcgacg acatgccaaa cattctgaac ccgtagagat gttaacgatg acgaggatga 5100
atatcccatg ctcgctgeca tagtatcaag tacaccgcga ataaggacgce gtccaacatce 5160
gttatatgca cacaatgggc tacacgtgac taacaccccc gaatattagt catatgtgag 5220
tttcagtctg gectceccatat agectgtaga ctatttgtgg tttaagtgtg aacgaggcgce 5280
tgtgaacgag actcgggccg attgtaagaa caagcaaatg cactttccat ttaacaagaa 5340
gtgtagagag aatactcaac ctctttggat gtatcctcga g 5381
<210> SEQ ID NO 48

<211> LENGTH: 4600

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Partial plasmid pHM119 sequence for vHVTO039

<400> SEQUENCE: 48

gagctcaggyg tatgatactce agcetgttatt gtggccgacce aggaggactc caatgcttag 60
cattcataag aacgctagag atgctattta acgatgtget gtegtctaaa gaatttgtge 120
atttagcctt taaatgtaaa accaatgacg cattcactac gctegtgegt gcaatttcetg 180
ggccagggta tgcatattcce ataacagaaa tcgacacttg agaagaggat ctgactgttt 240
gggataaagyg tcgtttgggt ctgtectage gatataattt atatgacgat atacattaaa 300
catctgtgtg cagtacttag gtatttaatc atgtcgatga aatgttatgt gtaaatatcg 360
gacaatatag ataacgggca cgctgctatt gtaacgtgceg cccgegeget agtgetgact 420
aatagtgtgg atgatgtata cagtatatta caaacggaaa tgatacgtaa taaattatgt 480
actcttattg atttataaaa acatacatgc agtgttgcta tgtcacataa ttagectcge 540
cegtetacge tccactgaag ataatggget ceegetgtte aaaaaaatca gegtgegtceg 600
ataagacttt ggtgcagtct cttcggggtce gcaatttaga tttgccgcat ggagggtate 660
tggggatttt tgccaatgct ggagcgacga ctgtacgatt cgtcecccatcyg ggatctagca 720
gaccaatgat gttgacacac atcggccatg catgtacgga cggtctattg cgegagtttg 780
ttattttcga aggacaagat ggaagtgtat atggaaccga caataatgtt agtttgcatt 840
tcttagggeyg gaatctacat gatatcttat ccaagcegggyg tatgagccag agagatgtga 900

tggtcataaa gggtaaattt tttagatctg aaataacgca gttgcccaaa caacgatcge 960
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gattaaaaga aaaatcggat ggttcaatta ggacatgcat ggattctgtg cgcataaacc 1020
ataaccgcag cactgttggg cacttcggta actcaaatgc gaagcgttge acgtctgcega 1080
taactacgcce tactatgcac attgttactc ctgcatctta aaaatatatc ctgtagtaat 1140
tttcacagca atgtcataac atcatctcgc taaagaatga cctgggattg gagaagtaat 1200
gaatatttgc aaccaatgca ttgaataaac taacattaaa cgaattccga tgtttagtca 1260
cgatagacat cggttcgccc agccgtcgaa tacagcatta tattttagtg ttgaaaatgt 1320
agggctgett cctcacttaa aggaggaaat ggctcgattc atgtttcata gcagtagaaa 1380
aacagattgg accgtcagta agtttagagg gttttatgac tttagcacta tagataatgt 1440
aactgcggcece catcgcatgg cttggaaata tatcaaagaa ctgatttttg caacagcttt 1500
attttcttect gtatttaaat gtggcgaatt gcacatctgt cgtgccgaca gtttgcagat 1560
caacagcaat ggagactatg tatggaaaaa tggaatatat ataacatatg aaaccgaata 1620
tccacttata atgattctgg ggtcagaatc aagcacttca gaaacgcaaa atatgactgc 1680
aattattgat acagatgttt tttcgttgct ttattctatt ttgcagtata tggccccecgt 1740
tacggcagat caggtgcgag tagaacagat taccaacagce cacgccccca tctgaccegt 1800
ccaatattct tgtgtccctg cattttatct cacacaattt atgaacagca tcattaagat 1860
catctcactg cggccgcaag atgggctcca gatcttctac caggatcccg gtacctctaa 1920
tgctgatcat ccgaaccgceg ctgacactga gctgtatccg tcectgacaage tetcecttgatg 1980
gcaggcctet tgcggctgca gggatcgtgg taacaggaga taaagcagtc aacatataca 2040
cctcatccca gacagggtca atcatagtta agttactccce gaatatgccce aaggacaaag 2100
aggtgtgtgc aaaagcccca ttggaggcat acaacaggac actgactact ttactcaccce 2160
ccettggtga ttcectatcege aggatacaag agtctgtgac tacttccgga ggaaggagac 2220
agagacgctt tataggtgcc attatcggca gtgtagetcect tggggttgcg acagctgcac 2280
agataacagc agcttecggcece ctgatacaag ccaaccagaa tgctgccaac atcctccgge 2340
ttaaagagag cattgctgca accaatgaag ctgtgcacga ggtcactgac ggattatcac 2400
aactagcagt ggcagtaggg aagatgcaac agtttgtcaa tgaccagttc aataatacag 2460
cgcaagaatt ggactgtata aaaattgcac agcaggtcgg tgtagaactc aacttgtacc 2520
taactgaatt gactacagta tttgggccac aaatcacttc ccctgectta actcagctga 2580
ctatccaagc gctttacaat ctagectggtg gtaatatgga ttacttgctg actaagttag 2640
gtgtagggaa caaccaactc agctcattaa ttggtagcgg cttgatcacc ggcaacccta 2700
ttctgtacga ctcacagact cagatcttgg gtatacaggt aactttgcct tcagttggga 2760
acctgaataa tatgcgtgcc acctacctgg agaccttatc tgtaagcaca accaagggat 2820
ttgcctecage acttgtccca aaagtggtga cacaggtcegg ttccgtgata gaagaacttg 2880
acacctcata ctgtataggg accgacttgg atttatactg tacaagaata gtgacattcc 2940
ctatgtctcce tggtatttat tettgtctga gcggtaatac atcggcttge atgtattcaa 3000
agactgaagg cgcacttact acgccatata tggctctcaa aggctcagtt attgccaatt 3060
gcaagctgac aacatgtaga tgtgcagatc ccccaggtat catatcgcaa aattatggag 3120
aagctgtgtce cttaatagat aggcactcat gcaacgtcectt atccttagac gggataactce 3180
tgaggctcag tggggaattt gatgcaacct atcaaaagaa tatctctata ctagattctce 3240
aagttatagt gacaggcaat cttgatatat caactgagct tgggaatgtc aacaactcaa 3300

taagtaatgc cctgaataag ttagaggaaa gcaacagcaa actagacaaa gtcaatgtca 3360
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aactgaccag cacatctgct ctcattacct acatcgtttt aactgtcata tcectettgttt 3420
ttggtgtact tagcctggtt ctagcatgct acctgatgta caagcaaaag gcacaacaaa 3480
agaccttgtt atggcttggg aataataccc ttgatcagat gagagccact acaaaaatat 3540
gagcggccege ggggatccag acatgataag atacattgat gagtttggac aaaccacaac 3600
tagaatgcag tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt 3660
aaccattata agctgcaata aacaagttaa caacaacaat tgcattcatt ttatgtttca 3720
ggttcagggyg gaggtgtggg aggttttttc ggatcctcta gagtcgacaa ttattttatt 3780
taataacata tagcccaaag acctctatga acatttagtt tcccgtatac tcaacggcgce 3840
gtgtacacac gcatctcttt gcatagcgat gaagtttgtt cggcagcaga aaatgcagat 3900
atccaacaat ctggagaaaa cttatcatca cagtggcagt ggaaacatac cccctctata 3960
ttcatggtat aattatcgtc tacagcgtcce aggatagtgg cgtgagaaaa tggagatctg 4020
cagccctect ttccatggca tgccgcettta ttgttcatta aacgcacaat ggtctcaacg 4080
ccagatatgg gcatagattc tgaagaaccc gttgacaatc cgaagaagaa ggcgtgcagg 4140
tctttggaag actcgcacgt tggtcttata atgtatgatc gagatgtcac cctaatgcca 4200
catggtacag gcttatcgeg gtcatggcga tcggacttgt aatttgcaac gatgggcaaa 4260
ggatcgacga catgccaaac attctgaacc cgtagagatg ttaacgatga cgaggatgaa 4320
tatcccatge tcgctgccat agtatcaagt acaccgcgaa taaggacgcg tccaacatcg 4380
ttatatgcac acaatgggct acacgtgact aacacccccg aatattagtce atatgtgagt 4440
ttcagtetgg ctcccatata gectgtagac tatttgtggt ttaagtgtga acgaggcgct 4500
gtgaacgaga ctcgggccga ttgtaagaac aagcaaatgc actttccatt taacaagaag 4560
tgtagagaga atactcaacc tctttggatg tatcctcgag 4600
<210> SEQ ID NO 49

<211> LENGTH: 1662

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: NDV Texas F gene (wild type non-modified)

<400> SEQUENCE: 49

atgggcteca gatcttctac caggatceceg gtacctetaa tgetgatcat ccgaaccgeg 60
ctgacactga gctgtateceg tctgacaage tctettgatg gecaggectet tgeggetgea 120
gggatcgtgg taacaggaga taaagcagtc aacatataca cctcatccca gacagggtca 180
atcatagtta agttactccc gaatatgece aaggacaaag aggtgtgtge aaaagcccca 240
ttggaggcat acaacaggac actgactact ttactcaccce cecttggtga ttctatccege 300
aggatacaag agtctgtgac tacttcecgga ggaaggagac agagacgcett tataggtgece 360
attatcggca gtgtagetcet tggggttgeg acagetgcac agataacage agetteggece 420
ctgatacaag ccaaccagaa tgctgccaac atecteegge ttaaagagag cattgetgca 480
accaatgaag ctgtgcacga ggtcactgac ggattatcac aactagcagt ggcagtaggg 540
aagatgcaac agtttgtcaa tgaccagttc aataatacag cgcaagaatt ggactgtata 600
aaaattgcac agcaggtcgg tgtagaactce aacttgtacce taactgaatt gactacagta 660
tttgggccac aaatcactte cectgectta actcagetga ctatccaage getttacaat 720

ctagctggtyg gtaatatgga ttacttgetg actaagttag gtgtagggaa caaccaactce 780
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agctcattaa ttggtagcgg cttgatcacc ggcaacccta ttctgtacga ctcacagact 840
cagatcttgg gtatacaggt aactttgcct tcagttggga acctgaataa tatgecgtgcec 900
acctacctgg agaccttatc tgtaagcaca accaagggat ttgcctcagce acttgtccca 960

aaagtggtga cacaggtcgg ttccgtgata gaagaacttg acacctcata ctgtataggg 1020

accgacttgg atttatactg tacaagaata gtgacattcc ctatgtctcce tggtatttat 1080

tcttgtetga geggtaatac atcggcttge atgtattcaa agactgaagg cgcacttact 1140

acgccatata tggctctcaa aggctcagtt attgccaatt gcaagctgac aacatgtaga 1200

tgtgcagatc ccccaggtat catatcgcaa aattatggag aagctgtgtce cttaatagat 1260

aggcactcat gcaacgtctt atccttagac gggataactc tgaggctcag tggggaattt 1320

gatgcaacct atcaaaagaa tatctctata ctagattctc aagttatagt gacaggcaat 1380

cttgatatat caactgagct tgggaatgtc aacaactcaa taagtaatgc cctgaataag 1440

ttagaggaaa gcaacagcaa actagacaaa gtcaatgtca aactgaccag cacatctgcet 1500

ctcattacct acatcgtttt aactgtcata tctettgttt ttggtgtact tagcctggtt 1560

ctagcatgct acctgatgta caagcaaaag gcacaacaaa agaccttgtt atggcettggg 1620

aataataccc ttgatcagat gagagccact acaaaaatat ga 1662

<210> SEQ ID NO 50

<211> LENGTH: 553

<212> TYPE: PRT

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: NDV Texas F protein (wild type non-modified;
cleavage site underlined)

<400> SEQUENCE: 50

Met Gly Ser Arg Ser Ser Thr Arg Ile Pro Val Pro Leu Met Leu Ile
1 5 10 15

Ile Arg Thr Ala Leu Thr Leu Ser Cys Ile Arg Leu Thr Ser Ser Leu
20 25 30

Asp Gly Arg Pro Leu Ala Ala Ala Gly Ile Val Val Thr Gly Asp Lys
Ala Val Asn Ile Tyr Thr Ser Ser Gln Thr Gly Ser Ile Ile Val Lys
50 55 60

Leu Leu Pro Asn Met Pro Lys Asp Lys Glu Val Cys Ala Lys Ala Pro
65 70 75 80

Leu Glu Ala Tyr Asn Arg Thr Leu Thr Thr Leu Leu Thr Pro Leu Gly
85 90 95

Asp Ser Ile Arg Arg Ile Gln Glu Ser Val Thr Thr Ser Gly Gly Arg
100 105 110

Arg Gln Arg Arg Phe Ile Gly Ala Ile Ile Gly Ser Val Ala Leu Gly
115 120 125

Val Ala Thr Ala Ala Gln Ile Thr Ala Ala Ser Ala Leu Ile Gln Ala
130 135 140

Asn Gln Asn Ala Ala Asn Ile Leu Arg Leu Lys Glu Ser Ile Ala Ala
145 150 155 160

Thr Asn Glu Ala Val His Glu Val Thr Asp Gly Leu Ser Gln Leu Ala
165 170 175

Val Ala Val Gly Lys Met Gln Gln Phe Val Asn Asp Gln Phe Asn Asn
180 185 190

Thr Ala Gln Glu Leu Asp Cys Ile Lys Ile Ala Gln Gln Val Gly Val
195 200 205
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338

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala

Ala

385

Cys

Ser

Thr

Ser

Thr

465

Leu

Ser

Gln

Asp
545

<210>
<211>
<212>
<213>
<220>
<223>

<400>

atgggcteca gatcttctac caggatceceg gtacctetaa tgetgatcat ccgaaccgeg

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Cys

370

Leu

Ala

Leu

Leu

Ile

450

Glu

Glu

Thr

Phe

Lys

530

Gln

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

355

Met

Lys

Asp

Ile

Arg

435

Leu

Leu

Glu

Ser

Gly

515

Ala

Met

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Gly

340

Ser

Tyr

Gly

Pro

Asp

420

Leu

Asp

Gly

Ser

Ala

500

Val

Gln

Arg

SEQUENCE :

Tyr

Ala

Asn

245

Ser

Asp

Gly

Ser

Gln

325

Thr

Pro

Ser

Ser

Pro

405

Arg

Ser

Ser

Asn

Asn

485

Leu

Leu

Gln

Ala

SEQ ID NO 51
LENGTH:
TYPE: DNA
ORGANISM: artificial sequence
FEATURE:
OTHER INFORMATION: NDV-F YZCQ

1662

51

Leu

Leu

230

Met

Ser

Ser

Asn

Thr

310

Val

Asp

Gly

Lys

Val

390

Gly

His

Gly

Gln

Val

470

Ser

Ile

Ser

Lys

Thr
550

Thr

215

Thr

Asp

Leu

Gln

Leu

295

Thr

Gly

Leu

Ile

Thr

375

Ile

Ile

Ser

Glu

Val

455

Asn

Lys

Thr

Leu

Thr

535

Thr

Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

360

Glu

Ala

Ile

Cys

Phe

440

Ile

Asn

Leu

Tyr

Val

520

Leu

Lys

Leu

Leu

Leu

Gly

265

Gln

Asn

Gly

Val

Leu

345

Ser

Gly

Asn

Ser

Asn

425

Asp

Val

Ser

Asp

Ile

505

Leu

Leu

Ile

Thr

Thr

Leu

250

Ser

Ile

Met

Phe

Ile

330

Tyr

Cys

Ala

Cys

Gln

410

Val

Ala

Thr

Ile

Lys

490

Val

Ala

Trp

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala

315

Glu

Cys

Leu

Leu

Lys

395

Asn

Leu

Thr

Gly

Ser

475

Val

Leu

Cys

Leu

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Thr

380

Leu

Tyr

Ser

Tyr

Asn

460

Asn

Asn

Thr

Tyr

Gly
540

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

365

Thr

Thr

Gly

Leu

Gln

445

Leu

Ala

Val

Val

Leu

525

Asn

wildtype DNA

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Ile

350

Asn

Pro

Thr

Glu

Asp

430

Lys

Asp

Leu

Lys

Ile

510

Met

Asn

Pro

Tyr

Val

255

Gly

Val

Leu

Val

Thr

335

Val

Thr

Tyr

Cys

Ala

415

Gly

Asn

Ile

Asn

Leu

495

Ser

Tyr

Thr

Gln

Asn

240

Gly

Asn

Thr

Glu

Pro

320

Ser

Thr

Ser

Met

Arg

400

Val

Ile

Ile

Ser

Lys

480

Thr

Leu

Lys

Leu
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ctgacactga gctgtatccg tctgacaage tcetettgatg gecaggectet tgcggetgea 120
gggatcgtygyg taacaggaga taaagcagtc aacatataca cctcatccca gacagggtca 180
atcatagtta agttactccc gaatatgccce aaggacaaag aggtgtgtge aaaagcccca 240
ttggaggcat acaacaggac actgactact ttactcaccce cccttggtga ttctatccge 300
aggatacaag agtctgtgac tacttcecgga ggaggcaage aaggccgect gataggtgece 360
attatcggca gtgtagetcet tggggttgeg acagctgcac agataacage agcttcggece 420
ctgatacaag ccaaccagaa tgctgccaac atcctcecgge ttaaagagag cattgcetgea 480
accaatgaag ctgtgcacga ggtcactgac ggattatcac aactagcagt ggcagtaggg 540
aagatgcaac agtttgtcaa tgaccagttc aataatacag cgcaagaatt ggactgtata 600
aaaattgcac agcaggtcgg tgtagaactc aacttgtacce taactgaatt gactacagta 660
tttgggccac aaatcacttc ccctgectta actcagetga ctatccaage gctttacaat 720
ctagctggtyg gtaatatgga ttacttgetg actaagttag gtgtagggaa caaccaacte 780
agctcattaa ttggtagegg cttgatcacce ggcaacccta ttetgtacga ctcacagact 840
cagatcttgg gtatacaggt aactttgect tcagttggga acctgaataa tatgegtgece 900
acctacctgg agaccttatc tgtaagcaca accaagggat ttgcctcage acttgtccca 960
aaagtggtga cacaggtcgg ttccgtgata gaagaacttg acacctcata ctgtataggg 1020
accgacttgg atttatactg tacaagaata gtgacattcc ctatgtctcce tggtatttat 1080
tcttgtetga geggtaatac atcggcttge atgtattcaa agactgaagg cgcacttact 1140
acgccatata tggctctcaa aggctcagtt attgccaatt gcaagctgac aacatgtaga 1200
tgtgcagatc ccccaggtat catatcgcaa aattatggag aagctgtgtce cttaatagat 1260
aggcactcat gcaacgtctt atccttagac gggataactc tgaggctcag tggggaattt 1320
gatgcaacct atcaaaagaa tatctctata ctagattctc aagttatagt gacaggcaat 1380
cttgatatat caactgagct tgggaatgtc aacaactcaa taagtaatgc cctgaataag 1440
ttagaggaaa gcaacagcaa actagacaaa gtcaatgtca aactgaccag cacatctgcet 1500
ctcattacct acatcgtttt aactgtcata tctettgttt ttggtgtact tagcctggtt 1560
ctagcatgct acctgatgta caagcaaaag gcacaacaaa agaccttgtt atggcettggg 1620
aataataccc ttgatcagat gagagccact acaaaaatat ga 1662
<210> SEQ ID NO 52
<211> LENGTH: 553
<212> TYPE: PRT
<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: NDV-F protein from wildtype YZCQ strain (Amino

Acid Sequence of NDV-F of Texas strain with lentogenic cleavage

site

sequence)

<400> SEQUENCE: 52

Met Gly Ser
1

Ile Arg Thr
Asp Gly Arg
35

Ala Val Asn
50

Leu Leu Pro

Arg Ser Ser Thr Arg

5

Ala Leu Thr Leu Ser

20

Pro Leu Ala Ala Ala

40

Ile Tyr Thr Ser Ser

55

Asn Met Pro Lys Asp

Ile

Cys

25

Gly

Gln

Lys

Pro

10

Ile

Ile

Thr

Glu

Val

Arg

Val

Gly

Val

Pro Leu Met
Leu Thr Ser
30

Val Thr Gly
45

Ser Ile Ile
60

Cys Ala Lys

Leu Ile

15

Ser Leu

Asp Lys

Val Lys

Ala Pro
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65

Leu

Asp

Lys

Asn
145

Thr

Thr

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala

Ala

385

Cys

Ser

Thr

Ser

Thr
465

Leu

Glu

Ser

Gln

Ala

130

Gln

Asn

Ala

Ala

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Cys

370

Leu

Ala

Leu

Leu

Ile
450

Glu

Glu

Ala

Ile

Gly

115

Thr

Asn

Glu

Val

Gln

195

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

355

Met

Lys

Asp

Ile

Arg
435
Leu

Leu

Glu

Tyr

Arg

100

Arg

Ala

Ala

Ala

Gly

180

Glu

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Gly

340

Ser

Tyr

Gly

Pro

Asp

420

Leu

Asp

Gly

Ser

Asn

85

Arg

Leu

Ala

Ala

Val

165

Lys

Leu

Tyr

Ala

Asn

245

Ser

Asp

Gly

Ser

Gln

325

Thr

Pro

Ser

Ser

Pro

405

Arg

Ser

Ser

Asn

Asn
485

70

Arg

Ile

Ile

Gln

Asn

150

His

Met

Asp

Leu

Leu

230

Met

Ser

Ser

Asn

Thr

310

Val

Asp

Gly

Lys

Val

390

Gly

His

Gly

Gln

Val
470

Ser

Thr

Gln

Gly

Ile

135

Ile

Glu

Gln

Cys

Thr

215

Thr

Asp

Leu

Gln

Leu

295

Thr

Gly

Leu

Ile

Thr

375

Ile

Ile

Ser

Glu

Val
455

Asn

Lys

Leu

Glu

Ala

120

Thr

Leu

Val

Gln

Ile

200

Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

360

Glu

Ala

Ile

Cys

Phe

440

Ile

Asn

Leu

Thr

Ser

105

Ile

Ala

Arg

Thr

Phe

185

Lys

Leu

Leu

Leu

Gly

265

Gln

Asn

Gly

Val

Leu

345

Ser

Gly

Asn

Ser

Asn

425

Asp

Val

Ser

Asp

Thr

90

Val

Ile

Ala

Leu

Asp

170

Val

Ile

Thr

Thr

Leu

250

Ser

Ile

Met

Phe

Ile

330

Tyr

Cys

Ala

Cys

Gln

410

Val

Ala

Thr

Ile

Lys
490

75

Leu

Thr

Gly

Ser

Lys

155

Gly

Asn

Ala

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala

315

Glu

Cys

Leu

Leu

Lys

395

Asn

Leu

Thr

Gly

Ser
475

Val

Leu

Thr

Ser

Ala

140

Glu

Leu

Asp

Gln

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Thr

380

Leu

Tyr

Ser

Tyr

Asn
460

Asn

Asn

Thr

Ser

Val

125

Leu

Ser

Ser

Gln

Gln

205

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

365

Thr

Thr

Gly

Leu

Gln
445
Leu

Ala

Val

Pro

Gly

110

Ala

Ile

Ile

Gln

Phe

190

Val

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Ile

350

Asn

Pro

Thr

Glu

Asp

430

Lys

Asp

Leu

Lys

Leu

95

Gly

Leu

Gln

Ala

Leu

175

Asn

Gly

Pro

Tyr

Val

255

Gly

Val

Leu

Val

Thr

335

Val

Thr

Tyr

Cys

Ala

415

Gly

Asn

Ile

Asn

Leu
495

80

Gly

Gly

Gly

Ala

Ala

160

Ala

Asn

Val

Gln

Asn

240

Gly

Asn

Thr

Glu

Pro

320

Ser

Thr

Ser

Met

Arg

400

Val

Ile

Ile

Ser

Lys
480

Thr
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Ser Thr Ser

Ala Leu Ile Thr Tyr

500

Val Phe Gly Val Leu Ser Leu Val

515

Gln Lys Ala
530

Asp Gln Met
545

<210> SEQ I
<211> LENGT.
<212> TYPE:

520

Gln Gln Lys Thr Leu

535

Arg Ala Thr Thr Lys
550

D NO 53
H: 1662
DNA

Ile Val Leu Thr Val Ile
505 510

Leu Ala Cys Tyr Leu Met
525

Leu Trp Leu Gly Asn Asn
540

Ile

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: NDV-F Texas wildtype DNA

<400> SEQUENCE: 53

atgggctcta

ctgatattgg

ggaattgtag

atcatagtca

ttagaggcat

aagatccaag

gttattggta

ctaatacaag

accaatgaag

aagatgcagc

aaaatcacac

ttcegggecac

ttagctggtyg

agctcattaa

caactcttygg

acctatttag

aaagtagtga

tcegatetgyg

tcetgtttaa

acgccgtata

tgtacagacc

agacattcgt

gatgcaactt

cttgatatat

ttggcaaaaa

ctcattacct

ttaacatgtt

aataataccc

aaccttctac

actgtatceg

taacaggaga

agttgctece

ataacagaac

ggtetgtgte

gtgtagctet

ccaaccagaa

ctgtgcatga

agtttgtcaa

aacaggttgg

agatcaccte

gcaatatgga

ttggcagcgg

gcatacaagt

agaccttatce

cacaagtcgg

atttatattg

geggcaacac

tggcccttaa

ctcctggtat

gcaatgtett

atcaaaagaa

caactgaact

gcaacagcaa

atattgttet

acctgatgta

tcgatcagat

caggatccca

tccgacaage

taaggcagtc

gaatatgcce

actgactact

cacgtctgga

tggggttgca

tgctgccaac

agtcaccgac

tgaccagttt

tgtagaactc

ccctgeatta

ttacttatta

cctgatcact

gaatttgcce

tgtaagtaca

ttctgtgata

tactagaata

atcagcettge

aggctcagtt

catatcgcaa

atcattagac

catctcaata

tggaaacgtc

gctagaaaaa

gactgtcatt

caaacaaaag

gagagccact

gcacctctga tgctgatcac

tctettgacy gcaggectet

aatgtatata cctecgtctca

aaggataagyg aggcgtgtge

ttgctcacte ctettggega

ggaggcaagce aaggccgect

acagcggcac aaataacagce

atccttegge ttaaggagag

ggattatcac aactatcagt

aataatacag cgcgagaatt

aacctatacc taactgaatt

actcagctga ccatccagge

actaagttag gtatagggaa

ggttacccta tattgtatga

tcagtcggga acttaaataa

gccaaaggat atgcctcage

gaagagcttyg acacctcata

gtgacattce ccatgtccce

atgtattcaa agactgaagg

attgccaatt gtaagataac

aattatggag aagctgtatc

gggataactc tgaggctcag

ctagattcte aagtcatcgt

aacaattcaa tcagcaatgce

gtcaatgtca gactaaccag

tctetagttt teggtgcact

gcacaacaaa agaccttgcet

acaagagcat ga

Ser Leu

Tyr Lys

Thr Leu

ccggattatg
tgcagctgea
gacagggtca
gaaagaccca
atccatcege
gataggtgcet
agctgeggece
cattgctgea
ggcagttggg
ggactgtata
gactacagta
actttataat
caatcaactc
ctcacagact
tatgcgtgee
acttgttcca
ctgtatagag
aggtatttat
cgcactcact
aacatgtaga
cctgatagat
tggagaattt
gacaggcaat
cttggataag
cacatccget

aagtctgggt

atggcttggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1662
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<210>
<211>
<212>
<213>
<220>
<223>

PRT

sequence)

<400> SEQUENCE:

Met Gly Ser Lys

1

Thr

Asp

Ala

Leu

65

Leu

Glu

Lys

Asn
145

Thr

Thr

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Arg

Gly

Val

50

Leu

Glu

Ser

Gln

Ala

130

Gln

Asn

Ala

Ala

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Ile

Arg

35

Asn

Pro

Ala

Ile

Gly

115

Thr

Asn

Glu

Val

Arg

195

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

Met

20

Pro

Val

Asn

Tyr

Arg

100

Arg

Ala

Ala

Ala

Gly

180

Glu

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Glu
340

Ser

SEQ ID NO 54
LENGTH:
TYPE :
ORGANISM: artificial sequence
FEATURE:
OTHER INFORMATION: NDV-F protein from wildtype Texas strain
Acid Sequence of NDV-F VIId wt YZCQ with lentogenic cleavage site

553

Pro

Leu

Leu

Tyr

Met

Asn

85

Lys

Leu

Ala

Ala

Val

165

Lys

Leu

Tyr

Ala

Asn

245

Ser

Asp

Gly

Ser

Gln
325

Ser

Pro

Ser

Ile

Ala

Thr

Pro

70

Arg

Ile

Ile

Gln

Asn

150

His

Met

Asp

Leu

Leu

230

Met

Ser

Ser

Asn

Thr
310
Val

Asp

Gly

Thr

Leu

Ala

Ser

55

Lys

Thr

Gln

Gly

Ile

135

Ile

Glu

Gln

Cys

Thr

215

Thr

Asp

Leu

Gln

Leu

295

Ala

Gly

Leu

Ile

Arg

Asp

Ala

40

Ser

Asp

Leu

Gly

Ala

120

Thr

Leu

Val

Gln

Ile

200

Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

Ile

Cys

25

Gly

Gln

Lys

Thr

Ser

105

Val

Ala

Arg

Thr

Phe

185

Lys

Leu

Leu

Leu

Gly

265

Gln

Asn

Gly

Val

Leu
345

Ser

Pro

10

Ile

Ile

Thr

Glu

Thr

90

Val

Ile

Ala

Leu

Asp

170

Val

Ile

Thr

Thr

Leu

250

Ser

Leu

Met

Tyr

Ile
330

Tyr

Cys

Ala

Arg

Val

Gly

Ala

75

Leu

Ser

Gly

Ala

Lys

155

Gly

Asn

Thr

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala
315
Glu

Cys

Leu

Pro

Pro

Val

Ser

60

Cys

Leu

Thr

Ser

Ala

140

Glu

Leu

Asp

Gln

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Leu

Thr

Thr

45

Ile

Ala

Thr

Ser

Val

125

Leu

Ser

Ser

Gln

Gln

205

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

Met

Ser

30

Gly

Ile

Lys

Pro

Gly

110

Ala

Ile

Ile

Gln

Phe

190

Val

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Ile
350

Asn

Leu

15

Ser

Asp

Val

Asp

Leu

95

Gly

Leu

Gln

Ala

Leu

175

Asn

Gly

Pro

Tyr

Ile

255

Gly

Val

Leu

Val

Thr
335

Val

Thr

Ile

Leu

Lys

Lys

Pro

80

Gly

Gly

Gly

Ala

Ala

160

Ser

Asn

Val

Gln

Asn

240

Gly

Tyr

Asn

Glu

Pro
320
Ser

Thr

Ser
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355

Ala Cys Met
370

Ala Leu Lys
385

Cys Thr Asp

Ser Leu Ile

Thr Leu Arg

435

Ser Ile Leu
450

Thr Glu Leu
465

Leu Ala Lys

Ser Thr Ser

Val Phe Gly

515

Gln Lys Ala
530

Asp Gln Met
545

<210> SEQ I
<211> LENGT.
<212> TYPE:

360

Tyr Ser Lys Thr Glu

375

Gly Ser Val Ile Ala
390

Pro Pro Gly Ile Ile

405

Asp Arg His Ser Cys

420

Leu Ser Gly Glu Phe

440

Asp Ser Gln Val Ile

455

Gly Asn Val Asn Asn
470

Ser Asn Ser Lys Leu

485

Ala Leu Ile Thr Tyr

500

Ala Leu Ser Leu Gly

520

Gln Gln Lys Thr Leu

535

Arg Ala Thr Thr Arg
550

D NO 55
H: 622
DNA

Gly

Asn

Ser

Asn

425

Asp

Val

Ser

Glu

Ile

505

Leu

Leu

Ala

<213> ORGANISM: artificial sequence

<220> FEATU

<223> OTHER INFORMATION: MDV gB promoter

RE:

<400> SEQUENCE: 55

cgatgtttag

gtgttgaaaa

atagcagtag

ctatagataa

ttgcaacagce

acagtttgca

atgaaaccga

aaaatatgac

atatggccce

ccatctgace

gcatcattaa

<210> SEQ I

<211> LENGT.
<212> TYPE:

tcacgataga

tgtagggctg

aaaaacagat

tgtaactgceg

tttattttcet

gatcaacagce

atatccactt

tgcaattatt

cgttacggca

cgtccaatat

gatcatctca

D NO 56

H: 4850
DNA

catcggtteg

cttectecact

tggaccgtca

geccatcgcea

tctgtattta

aatggagact

ataatgattc

gatacagatg

gatcaggtge

tettgtgtec

ct

Ala

Cys

Gln

410

Val

Ala

Thr

Ile

Lys

490

Val

Thr

Trp

Leu

Lys

395

Asn

Leu

Thr

Gly

Ser

475

Val

Leu

Cys

Leu

cccagecgte

taaaggagga

gtaagtttag

tggcttggaa

aatgtggcga

atgtatggaa

tggggtcaga

ttttttegtt

gagtagaaca

ctgcatttta

<213> ORGANISM: artificial sequence

<220> FEATU

<223> OTHER INFORMATION: Partial plasmid HVT SORF3-US2 gpVar-Ewtsyn

RE:

sequence for vHVT202

365

Thr Thr Pro
380

Ile Thr Thr

Tyr Gly Glu

Ser Leu Asp

430

Tyr Gln Lys
445

Asn Leu Asp
460

Asn Ala Leu

Asn Val Arg

Thr Val Ile

510

Tyr Leu Met
525

Gly Asn Asn
540

gaatacagca
aatggctega
agggttttat
atatatcaaa
attgcacatc
aaatggaata
atcaagcact
getttattet
gattaccaac

tctcacacaa

Tyr Met
Cys Arg
400

Ala Val
415

Gly Ile

Asn Ile

Ile Ser

Asp Lys

480

Leu Thr
495

Ser Leu

Tyr Lys

Thr Leu

ttatatttta
ttcatgttte
gactttagca
gaactgattt
tgtecgtgecey
tatataacat
tcagaaacgce
attttgcagt
agccacgece

tttatgaaca

60

120

180

240

300

360

420

480

540

600

622
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<400> SEQUENCE: 56

taaaatggga tctatcatta cattcgttaa gagtctggat aattttactg tttgccaget 60
tcgatettgg aacgtactgt ggatagtgece ttacttggaa tcegtgaaaat ttgaaacgte 120
cattatttgg atatcttccg gttgtceccat atcccgecct ggtaccgete ggataccttg 180
ccegtatgga ttegtattga cagtcgegea atcggggace aacaacgcegt gggtccacac 240
tcattcggaa attttccgat gattctgaat atttattgecce getcegttacg agtcgttgga 300
catatctgta atacatttct tecttctgaag gatcgctgca catttgatct atacattggce 360
caggatgttc aagtctcaga tgttgcattce tggcacagca caactttatg gcatttccga 420
tgtaatcgte cggcagecct gggggagtte tatattcgea tattgggatyg gtaaggacaa 480
tagcagatct cgcaacctcce agggaggcta taataacgtt tttaaaggat ggatttctca 540
taaaaatctg tcgcaaatta cactgagaat atcctttact agegccgatt gagagcatcg 600
tegtecaatt ttctaaatgg aaagaaaaca aggcgggcaa gagtgttceca aacattttca 660
tttteggcega atctctcaaa tcccatggeg tgcaattgat tgcaaaattyg gcacttcegt 720
tcacgtttgt atctccaaac tctaagacac ttttaattga aaaactacgt tctagtgtgg 780
aaagaaacct ataggcagac catagaacta tttgacacca catatctttt tgtatgtcaa 840
actgaccatg atcgtatgtt gctgaatgca ctagggcaat tegctegege gactccatac 900
attgaataat tccacacgtc agctcatcgg ttagcaaggt ccagtagttg aagtcattta 960

tttttececeg cggctggeca aatctaccte tgggaatatc caagttgtceg aatatgatcg 1020
caccggctcet ggtcatggtyg aaggaacttg tagcataaag acgcaggtat cataggggta 1080
atattttttt attcactcac atactaaaag taacgcatat tagcaccatg tatgggctat 1140
caattgacat ttgcgtagca ctacatcacg attatgtaca acataatggg acaacatatg 1200
cctgcaggtt agtcatatgt tacttggcag aggccgcatg gaaagtccct ggacgtggga 1260
catctgatta atacgtgagg aggtcagcca tgttcttttt ggcaaaggac tacggtcatt 1320
ggacgtttga ttggcatggg atagggtcag ccagagttaa cagtgttctt ttggcaaagg 1380
gatacgtgga aagtcccggg ccatttacag taaactgata cggggacaaa gcacagccat 1440
atttagtcat gtattgcttg gcagagggtc tatggaaagt ccctggacgt gggacgtctg 1500
attaatatga aagaaggtca gccagaggta gctgtgtect ttttggcaaa gggatacggt 1560
tatgggacgt ttgattggac tgggataggg tcagccagag ttaacagtgt tecttttggca 1620
aaggaaacgt ggaaagtccc gggccattta cagtaaactg atactgggac aaagtacacc 1680
catatttagt catgttcttt ttggcaaaga gcatctggaa agtcccgggce agcattatag 1740
tcacttggca gagggaaagg gtcactcaga gttaagtaca tctttccagg gccaatattce 1800
cagtaaatta cacttagttt tatgcaaatc agccacaaag gggattttcc cggtcaatta 1860
tgactttttc cttagtcatg cggtatccaa ttactgccaa attggcagta catactaggt 1920
gattcactga catttggccg tcctcectggaa agtccctgga aaccgctcaa gtactgtatce 1980

atggtgactt tgcatttttg gagagcacgc cccactccac cattggtcca cgtaccctat 2040

gggggagtgg tttatgagta tataaggggc tccggtttag aagccgggca gagcggcecgce 2100
atgacaaacc tgcaagatca aacccaacag attgttcegt tcatacggag ccttctgatg 2160
ccaacaaccg gaccggegte cattccggac gacaccctgg agaagcacac tctcaggtca 2220
gagacctcga cctacaattt gactgtgggg gacacagggt cagggctaat tgtcttttte 2280

cctggattcece ctggctcaat tgtgggtgct cactacacac tgcagagcaa tgggaactac 2340
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-continued
aagttcgatc agatgctcct gactgcccag aacctaccgg ccagctacaa ctactgcagg 2400
ctagtgagtc ggagtctcac agtaaggtca agcacactcc ctggtggcgt ttatgcacta 2460
aacggcacca taaacgccgt gaccttccaa ggaagcctga gtgaactgac agatgttagce 2520
tacaacgggt tgatgtctgc aacagccaac atcaacgaca aaattgggaa cgtcctagta 2580
ggggaagggg taaccgtcct cagcecttaccce acatcatatg atcttgggta tgtgaggcett 2640
ggtgacccecca tacccgctat agggcttgac ccaaaaatgg tagcaacatg tgacagcagt 2700
gacaggccca gagtctacac cataactgca gccgataatt accaattctce atcacagtac 2760
caaacaggtg gggtaacaat cacactgttc tcagccaaca ttgatgccat cacaagtctce 2820
agcgttgggg gagagctegt gttcaaaaca agcgtccaaa gecttgtact gggcgccacce 2880
atctacctta taggctttga tgggactgcg gtaatcacca gagctgtggce cgcaaacaat 2940
gggctgacgg ccggcatcga caatcttatg ccattcaatc ttgtgattcc aaccaatgag 3000
ataacccagc caatcacatc catcaaactg gagatagtga cctccaaaag tgatggtcag 3060
gcaggggaac agatgtcatg gtcggcaagt gggagcctag cagtgacgat ccatggtgge 3120
aactatccag gagcccteceg tcccgtcaca ctagtggect acgaaagagt ggcaacagga 3180
tctgtegtta cggtegctgg ggtgagcaac ttcgagcetga tcccaaatcce tgaactagca 3240
aagaacctgg ttacagaata tggccgattt gacccaggag ccatgaacta cacgaaattg 3300
atactgagtg agagggaccg ccttggcatc aagaccgtct ggccaacaag ggagtacact 3360
gactttcgtyg agtacttcat ggaggtggcc gacctcaact ctcccectgaa gattgcagga 3420
gcatttggcet tcaaagacat aatccgggcce ataaggaggt gagcggccgce gatatcaata 3480
aaatatcttt attttcatta catctgtgtg ttggtttttt gtgtgaatcg atagtactaa 3540
catacgctcet ccatcaaaac aaaacgaaac aaaacaaact agcaaaatag gctgtcccca 3600
gtgcaagtgc aggtgccaga acatttctct tctagacctyg caggcccggg gcaagtagat 3660
gcaattteccect cacactagtt gggtttatct actattgaat tttcccectat ctgtgataca 3720
cttgggagcce tctacaagca tattgccatce atgtacgttt ttatctactg tcecttaacgcece 3780
catgggaacg gaggcgtcegt cgtcatgtat tggacggcaa cataggcagc aacacaaatt 3840
gcgtttaggt ggggtgcatg tggactcgat accaagcccece tgcagcetggg gaacgtcetgg 3900
tggagagccg ataatttgat atacgcacgc catattactg tcgttgaagt acgccttatce 3960
ttctatgttt tcaaatttag gttcccaagt ggacgtgaga agtgtttgta tcectcacatgg 4020
aatggcccaa ggcattccag cccaggtgce tggtacttta atggcaaaca aacgttttgg 4080
tagaggtatt gattctattg cagttctgca gatatctgca gccccgagta tccacaggcet 4140
atacgatacg ttatcggagg cctccgattce tagcattaca tagccggtca gtagatcctg 4200
ccattcggta gcgcaaccgg ctacatcttce aaacagtcectc acaataaatg catctctegt 4260
tcetgecaat ccggaaccgg gcataccact cccgectgece gatttaatte tcacaattgg 4320
gcgatgcegyg cggggcaaaa cgaatgtgga tttggcaaac cgacacaggt ctgctgtacg 4380
gactaatatg ggcacaccca catcattctt cagatgctcc atgcattgtt ctatgagaaa 4440
gatccatagg gtggaggcag cgtcacgaga tcgcccaggce aatcgatcgce attcgtcectag 4500
taaagtgacg agagttatca tgcacacacc catgcccacg cctteccgaat aactggagcet 4560
gtggaagatc ggaaacgtct ttttgactgce cggtctcgta ctactttcgce acaggtgtat 4620
acccggacgce gtactatata ttttatatca tccaacgtcce cgaaattaca tacgtggegg 4680
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354

cgatggaagt agatgttgag tcttcgaaag taagtgectce gaatatgggt attgtetgtg

aaaatatcga aagcggtacg acggttgecag aaccgtegat gtcgccagat actagtaaca

atagcttcga taacgaagac ttecegtggge ctgaatacga tgtggagata

<210> SEQ ID NO 57
<211> LENGTH: 4943

<212> TYPE:

DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Partial plasmid SB1US2 gpVIIdwtsyn sequence for

vSB1-

010

<400> SEQUENCE: 57

tctegtctaa

ggatcgttee

gttggcggag

aaggctctat

gttatttctg

ttcectatcet

agcaccactg

atcgcegtta

agcattgegyg

agttttatct

ttttcgacaa

atcgtagaaa

atatcaaacg

tctetggatt

aagtttattc

tcattaaata

tctgctacta

gaaagcagtt

gegegacece

gaaagtcect

ggcaaaggac

cagtgttett

cggggacaaa

cectggacgt

ttttggcaaa

ttaacagtgt

atactgggac

agtcceggge

tctttecagy

gggattttee

attggcagta

aacgctccag

tccacatgeg

tgtcctectyg

aatacagttc

taggctccag

cgtetteegy

caaatcgtge

atgtaccteg

tccagttete

tegeegegte

ggtCngCgC

aaaacctgta

atatgttggt

ccacgcactyg

gtgttacttt

cagcggceata

cgatcagatc

ttgagatata

catcccacge

ggacgtggga

tacggtcatt

ttggcaaagyg

gcacagccat

gggacgtctg

gggatacggt

tcettttggea

aaagtacacc

agcattatag

gccaatatte

cggtcaatta

catactaggt

tgctttacag ttcgataate tggacctggyg gacgegtata

ctgctgtegyg tatctcgaat ccceggtatt cagttgaatc

gactctgcaa tgttccctag cegtcttcac tatctegtge

ctctgcagac ccgtegttge tettecctte tgegtegtta

acgatttgce tgcatttgtg cgcaacataa tctgattgea

taatcccata ggtgtteggt attcgcagat aggtagagaa

aatttccatt gccccaacca atattttttt taagaacgge

ggcattgtga cgatcgaaac ccttatggat gcctaaagag

caggtgaaaa gagaatagcg cgggtagaaa cgggecgatt

cctaatatce caagttctge agtataactt ccategteeg

gacatagttt gaaatgtcat ctatcagaaa catctcgcce

cgcagaccat aaaaccattc ggtaccacat atccttgtgt

tatgtcgttyg geggatgttg tatgaaatag agctaagegt

aacgattccg ttagtcaatt catctgctaa cataggecaa

tcteggeggt ttggcaaaac geccccttgyg cacatccatg

actcctacte atgtgttcca tagcccaggt ttetgttegg

agtggcgcega tcagatgegt gggatgaatyg aagtgtatcc

cgctaaactyg tacgacgatt gtggcactaa acgaagettt

cctgcaggtt agtcatatgt tacttggcag aggccgeatg

catctgatta atacgtgagg aggtcagcca tgttettttt

ggacgtttga ttggcatggg atagggtcag ccagagttaa

gatacgtgga aagtcceggg ccatttacag taaactgata

atttagtcat gtattgcttg gcagagggtce tatggaaagt

attaatatga aagaaggtca gccagaggta getgtgtect

tatgggacgt ttgattggac tgggataggyg tcagccagag

aaggaaacgt ggaaagtccce gggccattta cagtaaactg

catatttagt catgttcttt ttggcaaaga gcatctggaa

tcacttggca gagggaaagg gtcactcaga gttaagtaca

cagtaaatta cacttagttt tatgcaaatc agccacaaag

tgacttttte cttagtcatg cggtatccaa ttactgecaa

gattcactga catttggceg tcctctggaa agtccctgga

4740

4800

4850

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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aaccgctcaa gtactgtatc atggtgactt tgcatttttg gagagcacgc cccactccac 1920
cattggtcca cgtaccctat gggggagtgg tttatgagta tataaggggc tccggtttag 1980
aagcegggca gagceggecge atgggctceca aaccttctac caggatccca gcacctctga 2040
tgctgatcac ccggattatg ctgatattgg gctgtatccg tccgacaage tetcecttgacg 2100
gcaggcctet tgcagctgca ggaattgtag taacaggaga taaggcagtc aatgtataca 2160
cttcgtetca gacagggtca atcatagtca agttgctceccce gaatatgccce agggataagg 2220
aggcgtgtge aaaagcccca ttagaggcat ataacagaac actgactact ttgctcactce 2280
ctecttggecga ctccatcege aagatccaag ggtcetgtgte cacatctgga ggaggcaagce 2340
aaggccgect gataggtgcet gttattggca gtgtagetcect tggggttgca acagcggcac 2400
agataacagc agctgcggcec ctaatacaag ccaaccagaa tgccgccaac atcctcececgge 2460
ttaaggagag cattgctgca accaatgaag ctgtgcatga agtcaccgac ggattatcac 2520
aactatcagt ggcagttggg aagatgcagc agtttgtcaa tgaccagttt aataatacgg 2580
cgcgagaatt ggactgtata aaaatcacac aacaggttgg tgtagaactc aacctatacc 2640
taactgaatt gactacagta ttcgggccac agatcacctc ccctgcatta actcagctga 2700
ccatccaggce actttataat ttagctggtg gcaatatgga ttacttatta actaagttag 2760
gtatagggaa caatcaactc agctcgttaa ttggtagcgg cctgatcact ggttacccta 2820
tactgtatga ctcacagact caactcttgg gcatacaagt gaatttaccc tcagtcggga 2880
acttaaataa tatgcgtgcc acctatttgg agaccttatc tgtaagtaca accaaaggat 2940
atgcctcage acttgtcccg aaagtagtga cacaagtcegg ttccgtgata gaagagettg 3000
acacctcata ctgtatagag tccgatctgg atttatattg tactagaata gtgacattcc 3060
ccatgtcccece aggtatttat tectgtttga gcggcaacac atcagcttge atgtattcaa 3120
agactgaagg cgcactcact acgccgtata tggcccttaa aggctcagtt attgccaatt 3180
gtaaaataac aacatgtaga tgtacagacc ctcctggtat catatcgcaa aattatggag 3240
aagctgtatc cctgatagat agacattcgt gcaatgtcett atcattagac gggataactc 3300
taaggctcag tggggaattt gatgcaactt atcaaaagaa catctcaata ctagattctce 3360
aagtcatcgt gacaggcaat cttgatatat caactgaact tggaaacgtc aacaattcaa 3420
tcagcaatgc cttggatagg ttggcagaaa gcaacagcaa gctagaaaaa gtcaatgtca 3480
gactaaccag cacatctgct ctcattacct atattgttcect aactgtcatt tctcectagttt 3540
tcggtgcact tagtctggtg ttagegtgtt acctgatgta caaacagaag gcacaacaaa 3600
agaccttgct atggcttggg aataatacce tcgatcagat gagagccact acaagagcat 3660
gagcggccege gatatcaata aaatatcttt attttcatta catctgtgtg ttggtttttt 3720
gtgtgaatcg atagtactaa catacgctct ccatcaaaac aaaacgaaac aaaacaaact 3780
agcaaaatag gctgtcccca gtgcaagtge aggtgccaga acatttctet tcectagacctg 3840
caggggagtc tgtgcaaggt taatgaccct cgcagttcat tcggaagtta taactgccgce 3900
cttcgcacat ttctttttgt cctgttttgt attgccataa cagataggaa ttgaaacctg 3960
atcctectgt tttttgcage atggccagca acagaatact ttgtcggatc gactacttgce 4020
gcgagatggt tceccgttecttg gaggtttegg cgggtegggt ggagaaccta ttattttata 4080
cacacacgtc ataccgttgt cgcgaaaatg ttctttgtet tectgcecgtet cgaacgtegg 4140
ttcccacgta gacgttagga gegttggaat ggtatcagga agagcccacg gcatgccgga 4200

ccaagtaccce gctactttga ccgcgagcag tctetteggt aatgggatgt attccagagce 4260
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agcgcggcag agatcagegg cccccactat ccacagactg tatgaagtgt tttctgaaac 4320
atcggactcc aacatcaaat atccagacat aacatcttgce cattcggaag cacatccgcece 4380
gacatcttca aatagcctaa ctataaacga gtctctagtt cctgctaacc cagtacctceg 4440
aatgccagtc ccatccggtg ggttcecgtcecct gataatcecggt ctctgacgcee gaggaagaac 4500
taaaaggggt ctggaaaagc ggaacagatc tgcagaccga acgactacag acacgcccac 4560
atcatcatgt atctgttcca tgcattgctt tatgagaaaa atccataagg ccgaggcggce 4620
atctctagat ctccecgggga gtcectctegca ctcatctagg agagtgacga cagttatcat 4680
agacacgccce atttgtgcac caaacgaaaa gttecctgtac tggtggagceg teggcecgceggg 4740
aatcggtececg tgctctgaaa ccagtgtcta gacagaagac catccggtaa attctggtgt 4800
atgaactgac ggtctccaga cgaacgtcga agacattaac gatggaaact aacgagcttt 4860
cttcaaaagt gtctgattac aacgctaata gaccttacga aactatacgc agcgatacca 4920
gtgacacaga tccgteggtg tcg 4943
<210> SEQ ID NO 58

<211> LENGTH: 1362

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: IBDV DNA encoding VP2 protein of IBDV E strain

<400> SEQUENCE: 58

atgacaaacc tgcaagatca aacccaacag attgtteegt tcatacggag ccttetgatg 60
ccaacaaccg gaccggegte cattccggac gacaccctgg agaagcacac tctcaggtca 120
gagacctcega cctacaattt gactgtgggyg gacacagggt cagggctaat tgtettttte 180
cctggattee ctggetcaat tgtgggtget cactacacac tgcagagcaa tgggaactac 240
aagttcgatce agatgectect gactgeccag aacctaccgg ccagctacaa ctactgcagg 300
ctagtgagtc ggagtctcac agtaaggtca agcacactece ctggtggegt ttatgcacta 360
aacggcacca taaacgccgt gaccttecaa ggaagectga gtgaactgac agatgttage 420
tacaacgggt tgatgtctge aacagccaac atcaacgaca aaattgggaa cgtcctagta 480
ggggaagggg taaccgtcct cagcettacce acatcatatg atcttgggta tgtgaggett 540
ggtgacccca taccegetat agggcttgac ccaaaaatgg tagcaacatyg tgacagecagt 600
gacaggccca gagtctacac cataactgca gccgataatt accaattcte atcacagtac 660
caaacaggtg gggtaacaat cacactgttc tcagecaaca ttgatgccat cacaagtcte 720
agcgttgggyg gagagetegt gttcaaaaca agegtccaaa gecttgtact gggegecacce 780
atctacctta taggctttga tgggactgeg gtaatcacca gagetgtgge cgcaaacaat 840
gggctgacgg ccggcatcga caatcttatyg ccattcaate ttgtgattcce aaccaatgag 900
ataacccage caatcacatce catcaaactyg gagatagtga cctccaaaag tgatggtcag 960

gcaggggaac agatgtcatg gtcggcaagt gggagcctag cagtgacgat ccatggtgge 1020

aactatccag gagcecteeg teccgtcaca ctagtggect acgaaagagt ggcaacagga 1080

tctgtegtta cggtegctgg ggtgagcaac ttcgagcetga tcccaaatcce tgaactagca 1140

aagaacctgg ttacagaata tggccgattt gacccaggag ccatgaacta cacgaaattg 1200

atactgagtg agagggaccg ccttggcatc aagaccgtct ggccaacaag ggagtacact 1260

gactttcgtyg agtacttcat ggaggtggcc gacctcaact ctcccectgaa gattgcagga 1320
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gcatttggct tcaaagacat aatccgggcce ataaggaggt ga 1362

<210> SEQ ID NO 59

<211> LENGTH: 453

<212> TYPE: PRT

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: IBDV VP2 protein of IBDV E strain

<400> SEQUENCE: 59

Met Thr Asn Leu Gln Asp Gln Thr Gln Gln Ile Val Pro Phe Ile Arg
1 5 10 15

Ser Leu Leu Met Pro Thr Thr Gly Pro Ala Ser Ile Pro Asp Asp Thr
20 25 30

Leu Glu Lys His Thr Leu Arg Ser Glu Thr Ser Thr Tyr Asn Leu Thr
35 40 45

Val Gly Asp Thr Gly Ser Gly Leu Ile Val Phe Phe Pro Gly Phe Pro
50 55 60

Gly Ser Ile Val Gly Ala His Tyr Thr Leu Gln Ser Asn Gly Asn Tyr
Lys Phe Asp Gln Met Leu Leu Thr Ala Gln Asn Leu Pro Ala Ser Tyr
85 90 95

Asn Tyr Cys Arg Leu Val Ser Arg Ser Leu Thr Val Arg Ser Ser Thr
100 105 110

Leu Pro Gly Gly Val Tyr Ala Leu Asn Gly Thr Ile Asn Ala Val Thr
115 120 125

Phe Gln Gly Ser Leu Ser Glu Leu Thr Asp Val Ser Tyr Asn Gly Leu
130 135 140

Met Ser Ala Thr Ala Asn Ile Asn Asp Lys Ile Gly Asn Val Leu Val
145 150 155 160

Gly Glu Gly Val Thr Val Leu Ser Leu Pro Thr Ser Tyr Asp Leu Gly
165 170 175

Tyr Val Arg Leu Gly Asp Pro Ile Pro Ala Ile Gly Leu Asp Pro Lys
180 185 190

Met Val Ala Thr Cys Asp Ser Ser Asp Arg Pro Arg Val Tyr Thr Ile
195 200 205

Thr Ala Ala Asp Asn Tyr Gln Phe Ser Ser Gln Tyr Gln Thr Gly Gly
210 215 220

Val Thr Ile Thr Leu Phe Ser Ala Asn Ile Asp Ala Ile Thr Ser Leu
225 230 235 240

Ser Val Gly Gly Glu Leu Val Phe Lys Thr Ser Val Gln Ser Leu Val
245 250 255

Leu Gly Ala Thr Ile Tyr Leu Ile Gly Phe Asp Gly Thr Ala Val Ile
260 265 270

Thr Arg Ala Val Ala Ala Asn Asn Gly Leu Thr Ala Gly Ile Asp Asn
275 280 285

Leu Met Pro Phe Asn Leu Val Ile Pro Thr Asn Glu Ile Thr Gln Pro
290 295 300

Ile Thr Ser Ile Lys Leu Glu Ile Val Thr Ser Lys Ser Asp Gly Gln
305 310 315 320

Ala Gly Glu Gln Met Ser Trp Ser Ala Ser Gly Ser Leu Ala Val Thr
325 330 335

Ile His Gly Gly Asn Tyr Pro Gly Ala Leu Arg Pro Val Thr Leu Val
340 345 350

Ala Tyr Glu Arg Val Ala Thr Gly Ser Val Val Thr Val Ala Gly Val
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362

355

Ser Asn Phe
370

Thr Glu Tyr
385

Ile Leu Ser
Arg Glu Tyr
Asn Ser Pro

435
Arg Ala Ile

450

<210> SEQ I
<211> LENGT.
<212> TYPE:

360

Glu Leu Ile Pro Asn

375

Gly Arg Phe Asp Pro
390

Glu Arg Asp Arg Leu

405

Thr Asp Phe Arg Glu

420

Leu Lys Ile Ala Gly

Arg Arg

D NO 60
H: 884
DNA

440

Pro Glu Leu
Gly Ala Met
395

Gly Ile Lys
410

Tyr Phe Met
425

Ala Phe Gly

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

365

Ala Lys Asn
380

Asn Tyr Thr

Thr Val Trp

Glu Val Ala
430

Phe Lys Asp
445

<223> OTHER INFORMATION: Guinea pig CMV promoter

<400> SEQUE:
ttagtcatat
taatacgtga
gattggcatyg
gaaagtccceyg
atgtattgcet
gaaagaaggt
gtttgattgg
gtggaaagtc
gtcatgttet
cagagggaaa
tacacttagt
tccttagtea
gacatttgge
tttgcatttt
ggtttatgag
<210> SEQ I

<211> LENGT.
<212> TYPE:

NCE: 60

gttacttgge

ggaggtcagc

ggatagggtc

ggccatttac

tggcagaggg

cagccagagg

actgggatag

cegggecatt

ttttggcaaa

gggtcactca

tttatgcaaa

tgcggtatce

cgtectetygyg

tggagagcac

tatataaggg

D NO 61

H: 30
DNA

agaggccgea
catgttettt
agccagagtt
agtaaactga
tctatggaaa
tagctgtgte
ggtcagccag
tacagtaaac
gagcatctgg
gagttaagta
tcagccacaa
aattactgcc
aaagtccctyg
gececcactee

geteeggttt

tggaaagtcc
ttggcaaagyg
aacagtgttce
tacggggaca
gtcectggac
ctttttggca
agttaacagt
tgatactggyg
aaagtccegyg
catcttteca
aggggatttt
aaattggcag
gaaaccgcete

accattggte

agaagccggyg

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: primer HM101

<400> SEQUE:

NCE: 61

ccggaattee gatgtttagt cacgatagac

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 62
H: 35
DNA

<213> ORGANISM: artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Primer HM102

ctggacgtygyg
actacggtca
ttttggcaaa
aagcacagcc
gtgggacgte
aagggatacg
gttettttgyg
acaaagtaca
gcagcattat
gggccaatat
cceggtcaat
tacatactag
aagtactgta
cacgtaccct

caga

Leu Val
Lys Leu
400

Pro Thr
415

Asp Leu

Ile Ile

gacatctgat
ttggacgttt
gggatacgtg
atatttagtc
tgattaatat
gttatgggac
caaaggaaac
cccatattta
agtcacttgyg
tccagtaaat
tatgactttt
gtgattcact
tcatggtgac

atgggggagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

884

30
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<400> SEQUENCE: 62

ataagagcgg ccgcagtgag atgatcttaa tgatg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 63

LENGTH: 38

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: primer F-ATG
<400>

SEQUENCE: 63

tatagcggece gcaagatggg ctccagatct tctaccag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 64

LENGTH: 34

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: Primer F-STOP
<400>

SEQUENCE: 64

cgaggceggece gctcatattt ttgtagtgge tcte

35

38

34

What we claim is:

1. A vaccine composition comprising:

1) a recombinant Gallid herpesvirus 3 (MDV-2) strain
SB-1 vector, wherein said vector comprises a heterolo-
gous polynucleotide coding for and expressing in vivo, a
Newcastle Disease Virus (NDV) Fusion protein (NDV-
F), and

2) a pharmaceutically or veterinarily acceptable carrier,
excipient, vehicle or adjuvant;

wherein the NDV-F protein has at least 99% sequence
identity to a polypeptide having the sequence as set forth
in SEQ ID NO:2 or wherein the NDV-F protein com-
prises SEQ 1D NO:9.

2. A vaccine composition comprising:

1) a recombinant Gallid herpesvirus 3 (MDV-2) strain
SB-1 vector, wherein said vector comprises a heterolo-
gous polynucleotide coding for and expressing in vivo,
an NDV Fusion protein (NDV-F),

2) a recombinant Herpesvirus of Turkeys (HVT) vector,
wherein HVT is also known as MDV-3 or Meleagrid
herpesvirus 1, wherein the vector comprises a heterolo-
gous polynucleotide coding for and expressing in vivo,
an Infectious bursal disease virus (IBDV) VP2, and

3) a pharmaceutically or veterinarily acceptable carrier,
excipient, vehicle or adjuvant.

3. The vaccine composition of claim 1 or 2, wherein the
heterologous polynucleotide coding for NDV-F is inserted
into the region between ORF ULS55 and ORF LORFS in the
unique long (UL) region of the recombinant MDV-2 strain
SB-1 vector.

4. The vaccine composition of claim 1 or 2, wherein the
recombinant MDV-2 strain SB-1 vector comprises a heterolo-
gous promoter, and expression of NDV-F is under the control
of said promoter, wherein said promoter is selected from an

30

35

40

45

50

55

immediate early CMV promoter, a mouse CMV promoter, a
guinea pig CMV promoter, an SV40 promoter, a Pseudora-
bies Virus glycoprotein X promoter, a Herpes Simplex
Virus-1 alpha 4 promoter, a Marek’s Disease Virus glycopro-
tein C promoter, a Marek’s Disease Virus glycoprotein B
promoter, a Marek’s Disease Virus glycoprotein E promoter,
an Infectious Laryngotracheitis Virus glycoprotein B, an
Infectious Laryngotracheitis Virus glycoprotein E promoter,
an Infectious Laryngotracheitis Virus glycoprotein D pro-
moter, an Infectious Laryngotracheitis Virus glycoprotein I
promoter, or a Bovine Herpesvirus 1.1 VP8 promoter.

5. The vaccine composition of claim 2, wherein the NDV-F
protein has at least 95% sequence identity to a polypeptide
having the sequence as set forth in SEQ ID NOs: 2, 5,7, or 9.

6. The vaccine composition of claim 2, wherein the poly-
nucleotide encoding NDV-F has at least 95% sequence iden-
tity to SEQ ID NO: 1, 3, 4, 6, or 8.

7. The vaccine composition of claim 4, wherein the heter-
ologous promoter comprises a mouse CMV promoter, a
SV40 promoter, or a guinea pig CMV promoter.

8. The vaccine composition of claim 1 or 2, wherein the
heterologous polynucleotide coding for NDV-F is in the
region between ORF SORF4 and ORF US10 of the recom-
binant MDV-2 strain SB-1 vector.

9. The vaccine composition of claim 1 or 2, wherein het-
erologous polynucleotide coding for NDV-F is in the region
between ORF SORF4 and ORF US2 of the recombinant
MDV-2 strain SB-1 vector.

10. The vaccine composition of claim 1 or 2, wherein
heterologous polynucleotide coding for NDV-F is in the
region coding for glycoprotein C (UL44) of the recombinant
MDV-2 strain SB-1 vector.
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